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 In
the
fall
of
1976,
the
Great
Lakes
Water
Quality
Board
directed
its
Implementation
Committee
to
prepare
a
report
on
the
current
available
information
related
to
persistent
toxic
substances
in
the
Lake
Ontario
Basin.
This
report
was
presented
to
the
Board
in
December
1976.
The
recom—
mendations
contained
herein
were
endorsed
by
the
Board
and
released
to
the
public.
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SUMMARY AND CONCLUSIONS
A group of toxic substances with known or potential adverse effects on
aquatic life and public health has been identified in the Great Lakes.
Available data from monitoring programs on the distribution and bioaccumu—
lation of these substances in Lake Ontario have been summarized in this
repo
rt.
A si
gnif
ican
t am
ount
of i
nfor
mati
on e
xist
s on
the
subs
tanc
es t
hat
have been of concern in recent years such as Mirex [Dechlorane], PCB, DDT and
mercury. This information results from intensive monitoring efforts by
environmental agencies in reaction to specific problems that have arisen.
W
e
d
s
RECOMMENDATIONS
The Implementation Committee recommends the following to the Water
Quality Board:
1. Monitoring and laboratory programs in support of the International Great
Lakes Surveillance Program in Lake Ontario should be continued at a
level sufficient to establish
(a) trends of toxic substances such as Mirex [Dechlorane], PCBs, DDT
and mercury for which some information is available, and
( the significance of t e ot er tox1c su
qu
.
2. Water quality objectives and/or statements indicating a desired absence
for a material should be considered for the substances identified in
this report.
3. The collection, analysis and dissemination of data on sources and
environmental distribution of persistent toxic substances should be
extended to the entire Great Lakes system. These data would be gathered
by the Surveillance and Remedial Programs Subcommittees.
   
MWW-ﬂ-m J _ _ _ ,
- neve opmen o ance and remedial programs to protect
human health, fishery resources and wildlife of the Great Lakes.
 
  
5. The environmental health agencies in both countries should consider
establishing required action levels for the protection of human health
from substances and any combination of toxic substances identified in
this report and other toxic substances which may be identified in
future.
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7.
All jurisdictions should establish close co-ordination b
e
t
“
and
the
mechanism
of
transport
to
the
water
environment.
BACKGROUND OF THE STUDY
At
the
September
1976
meeting
of the
Water
Quality
Board,
the
issue
of
toxic
materials
in
Lake
Ontario
was
discussed
at
some
length
with
particular
emphasis
on
the
immediate
problems
relating
to
mirex,
kepone,
PCBs
and
other
identified
pesticides.
The
State
of
New
York
suggested
to
the
Water
Quality
Board
that
a
reference
or
work
group
be
established
to
address
the
following
areas:
1.
Review
of
available
data
on
the
distribution
and
bioaccumulation
of
toxic materials.
2.
Coordination
of
future
programs
to
assess
the
degree
of
contamina-
tion of Lake Ontario.
3.
Recommendations
regarding
future
data
collection,
financial
and
technical
assistance
to
conduct
necessary
programs
and measures
to
protect
the
public
health
and
resources
of
Lake
Ontario.
Ingresponse
to
the
State
of
New
York's
suggestion,
the
Water Quality
Board
‘
’—'
'
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. It
cirected
the Committee
to
investigate
the
feasibility of
utilizing
the
existing committee structure of the Board to undertake items #2 and #3.
APPROACH
AND
ACTION
TAKEN
BY
THE
IMPLEMENTATION
COMMITTEE
On October 8,
1976,
the Implementation Committee called a special meeting
of technical experts from U.S. EPA,
State of New York,
Environment Canada and
Environment
Ontario
to
assist
it
in establishing
the
foundation
for
a
thorough
review of available data and information on the distribution and bioaccumula-
tion of
toxic
materials
in
Lake Ontario.
The group
recognized
that
there are
numerous
lists
of toxic
substances
currently being
considered
or
examined
by
various
environmental
and
health agencies
in both
countries
and
that
the
first
step
should
be
to
determine which
toxic
materials
are
to
be considered
for
the
data
collection
effort.
It
was
the
opinion
of
the
experts
and
Committee
members
present
at
the meeting
that
four
lists
of
toxic
substances
should
be
prepared
from the
existing numerous
lists which
have
beendeveloped
and
sup—
plied
by
the
various
agencies.
In
this
manner,
the
resources
and
expertise
of
the
agencies
are
utilized.
In
order
to
organize
the
lists
to
a
manageable
size, the following four criteria are considered:
Criterion l:
The toxic substances must be identified in the
biota, rainwater, effluents, etc.
Criterion 2:
There is evidence of bioaccumulation as determined
by such indices as the partition coefficient.
Criterion 3:
The substances must be toxic to either fish, man
or wildlife or be a mutagen, carcinogen, or teratogen.
Criterion 4: The substances must be persistent.
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r
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n
e
w
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S
e
ve
r
a
l
ot
he
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ub
s
t
a
n
c
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c
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e
fo
ll
ow
in
g
so
ur
ce
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ne
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aw
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En
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ta
l
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nt
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nm
en
t
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na
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n-
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ri
es
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e
ch
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h
ar
e
pr
es
en
tl
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g
st
ud
ie
d
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ha
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be
en
de
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gn
at
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ha
za
rd
ou
s
or
to
xi
c
by
su
ch
or
ga
ni
za
ti
on
s
as
EP
A,
NI
OS
H,
WH
O
an
d
NR
C
Ca
na
da
.
0
A
li
st
of
po
ll
ut
an
ts
fo
rm
in
g
pa
rt
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a
co
ur
t
se
tt
le
me
nt
Ag
re
em
en
t
be
tw
ee
n
U.
S.
EP
A
an
d
th
e
Na
tu
ra
l
Re
so
ur
ce
s
De
fe
ns
e
Co
un
ci
l
da
te
d
June 7, 1976.
O
A
li
st
of
su
bs
ta
nc
es
wh
ic
h
ma
y
ca
us
e
ch
ro
ni
c
he
al
th
ef
fe
ct
s
as
a
re
su
lt
of
ex
po
su
re
to
a
lo
w
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nc
en
tr
at
io
n
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er
a
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ng
pe
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od
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me
.
Th
e
li
st
wa
s
su
pp
li
ed
by
th
e
On
ta
ri
o
Mi
ni
st
ry
of
th
e
En
vi
ro
n—
ment.
Li
st
#2
co
ns
is
ts
of
th
os
e
su
bs
ta
nc
es
fr
om
th
e
ab
ov
e
so
ur
ce
s
wh
ic
h
me
et
al
l
fo
ur
cr
it
er
ia
.
Th
e
re
ma
in
in
g
su
bs
ta
nc
es
fr
om
th
e
ab
ov
e
so
ur
ce
s
wh
ic
h
do
no
t
me
et
al
l
fo
ur
cr
it
er
ia
wi
ll
co
ns
ti
tu
te
a
th
ir
d
li
st
(L
is
t
#3
).
Th
e
fo
ur
th
li
st
(L
is
t
#4
)
wi
ll
co
ns
is
t
of
to
xi
c
su
bs
ta
nc
es
wh
ic
h
ar
e
kn
ow
n
to
be
us
ed
,
ma
nu
fa
ct
ur
ed
or
di
sc
ha
rg
ed
in
th
e
Gr
ea
t
La
ke
s.
Fi
rs
t
tw
o
of
th
e
fo
ur
to
xi
c
su
bs
ta
nc
es
(L
is
ts
#1
an
d
#2
)
li
st
s
ha
ve
be
en
pr
ep
ar
ed
an
d
ar
e
sh
ow
n
in
Ta
bl
es
I
an
d
II
.
Wh
il
e
th
is
re
po
rt
de
al
s
on
ly
wi
th
La
ke
On
ta
ri
o,
th
e
to
xi
c
su
bs
ta
nc
es
id
en
ti
fi
ed
he
re
ar
e
ap
pl
ic
ab
le
to
th
e
en
ti
re
Gr
ea
t
La
ke
s
Ba
si
n.
Cu
rr
en
t
av
ai
la
bi
li
ty
of
da
ta
fo
r
th
es
e
su
bs
ta
nc
es
in
La
ke
On
ta
ri
o
is
al
so
in
di
ca
te
d
in
th
e
Ta
bl
es
.
Th
e
li
st
s
ma
y
ch
an
ge
as
mo
re
data become available.
OBJECTIVES OF THE STUDY
Th
is
re
po
rt
is
pr
ep
ar
ed
wi
th
th
e
fo
ll
ow
in
g
ob
je
ct
iv
es
:
1.
To
co
ns
ol
id
at
e
al
l
th
e
av
ai
la
bl
e
in
fo
rm
at
io
n
an
d
da
ta
on
th
e
bi
o-
ac
cu
mu
la
ti
on
an
d
di
st
ri
bu
ti
on
of
ce
rt
ai
n
to
xi
c
su
bs
ta
nc
es
in
La
ke
Ontario.
2.
To
pr
es
en
t
a
ge
ne
ra
l
ov
er
vi
ew
of
th
e
to
xi
c
po
ll
ut
an
t
pr
ob
le
ms
in
Lake Ontario.
3.
To
ide
nti
fy
inf
orm
ati
on
gap
s w
her
e t
hey
occ
ur
and
mak
e r
eco
mme
nda
—
tions.
4.
To
est
abl
ish
an
inf
orm
ati
on
bas
eli
ne
on
whi
ch
fut
ure
dat
a c
oll
ect
ion
on toxic materials can be based.
5.
To
rel
ate
the
pre
sen
ce
of
tox
ic
mat
eri
als
to
pos
sib
le
sou
rce
s a
nd
remedial or preventative actions.
4
Thi
s w
ork
sho
uld
lea
d t
o t
he
det
erm
ina
tio
n o
f t
he
qua
nti
tat
ive
sig
nif
i—
can
ce
for
aqu
ati
c
lif
e a
nd
hum
an
hea
lth
of
the
tox
ic
sub
sta
nce
s
ide
nti
fie
d
in
thi
s r
epo
rt
and
est
abl
ish
men
t o
f a
cti
on
lev
els
whe
re
hum
an
con
sum
pti
on
of
fis
h
is involved.
OV
ER
VI
EW
OF
LAK
E
ONT
ARI
O
FIS
H
DAT
A
AND
ACT
ION
LEV
ELS
Tab
le
III
sho
ws
an
ove
rvi
ew
of
the
ava
ila
ble
dat
a o
n t
oxi
c s
ubs
tan
ces
ide
nti
fie
d i
n t
his
rep
ort
for
whi
ch
U.S
. a
cti
on
lev
els
or
Can
adi
an
gui
del
ine
s
hav
e b
een
est
abl
ish
ed.
The
ran
ges
of
con
cen
tra
tio
ns
in
Lak
e O
nta
rio
fis
h f
or
Mir
ex,
PCB
s,
DDT
, m
erc
ury
, h
ept
ach
lor
, e
ndr
in,
ald
rin
/di
eld
rin
and
ars
eni
c a
re
pres
ente
d.
The
reco
mmen
ded
or p
ropo
sed
wate
r q
uali
ty o
bjec
tive
s fo
r th
e
Agr
eem
ent
are
als
o i
ncl
ude
d.
The
max
imu
m v
alu
es
for
Mir
ex,
PCB
s a
nd
mer
cur
y
exc
eed
tho
se
U.S
. a
cti
on
lev
els
and
Can
adi
an
gui
del
ine
s f
or
hum
an
con
sum
pti
on.
The
max
imu
m c
onc
ent
rat
ion
s r
epo
rte
d f
or
mer
cur
y,
DDT
and
PCB
s i
n e
dib
le
tis
sue
s
als
o e
xce
ed
the
Agr
eem
ent
obj
ect
ive
s f
or
who
le
fis
h s
amp
les
.
Whi
le
the
val
ues
in
the
Tab
le
rep
res
ent
a w
ide
ran
ge
of
fis
h s
pec
ies
, n
umb
er
of
sam
ple
s a
nal
yse
d,
age
, s
ize
and
sex,
and
the
por
tio
n o
f s
amp
le
con
sid
ere
d a
s e
dib
le
tis
sue
may
var
y,
the
fac
t t
hat
cer
tai
n s
ubs
tan
ces
in
Lak
e O
nta
rio
fis
h a
ppr
oac
h o
r e
xce
ed
lev
els
con
sid
ere
d u
nsu
ita
ble
for
hum
an
con
sum
pti
on
mus
t b
e a
mat
ter
of
con
cer
n.
Fur
the
rmo
re,
it
is
kno
wn
gen
era
lly
tha
t a
com
pou
nd
whi
ch
und
erg
oes
bio
acc
umu
la—
tio
n a
nd
bio
mag
nif
ica
tio
n w
ill
hav
e w
hol
e b
ody
lev
els
gre
ate
r t
han
tho
se
in
edi
ble
tis
sue
s b
eca
use
of
gre
ate
r a
ccu
mul
ati
on
in
lip
ids
, n
erv
ous
tis
sue
s a
nd
oth
er
bod
y o
rga
ns.
Thi
s m
ean
s t
hat
for
the
sev
era
l s
ubs
tan
ces
rep
ort
ed
in
the
edi
ble
fis
h t
iss
ues
, h
igh
er
lev
els
cou
ld
be
exp
ect
ed
in
the
who
le
fis
h.
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3,4,5,6 —
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X indicat
es that q
ualitativ
e or quan
titative
data can b
e fou
nd in
this
repor
t.
 
 TABLE III
SUMMARY OF U.S. AN
D CANADIAN DATA FO
R SELECT TOXIC SUB
STANCES IN LAKE ONTARIO
ACT
ION
LEV
ELS
AND
GUI
DEL
INE
S
(pg
/g)
Ed
ib
le
Po
rt
io
n
of
Fi
sh
Un
le
ss
Ot
he
rw
is
e
Sp
ec
if
ie
d
 
U.
S.
CA
NA
DA
PROPOSED OR RECOMMENDED
AGREEMENT OBJECTIVE
RANGE OF LE
VELS IN LAK
E ONTARIO
 
Fish (ug/g)
Water (us/2)
[Edible Portion
Unless O
therwise
Specified]
  
Mirex
PCBs
DDT
Mercury
Hepta
chlor
Endrin
Aldrin/
Dieldri
n
Toxaphene
Kepone
Lead
Arsenic
Lindane
0.
1
10
anim
al p
rodu
cts
5.0
animal
products
 
marin
e &
fresh
water
mari
ne
& f
resh
wate
r
 
Being developed.
0.1 Ug/g whole fish and wet weight
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0.002 1.3
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7
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wet weight)
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1. DATA ON POINT SOURCES
A review of the New York State NPDES/SPDES permit file was conducted to
identify industrial dischargers of toxic substances for which parametric
effluent limits have been established. The attached Table 1.1 lists these
sources with their current discharge loadings. Permittees have been requested
to provide additional data for specific substances which are present in dis-
charges covered bythe existing permit limits.
A questionnaire mailing is currently underway to approximately 5,000
industries which have been identified as potential toxic substance users or
producers. The majority of these industries discharge to municipal collection
systems. Industries have been identified using the Standard Industrial Clas-
sification Code as shown in Table 1.2. All industries are being asked to
respond to the questionnaire contained in Table 1.3.
In Ontario, several organics have been identified in industrial effluents
(Table 1.4) located in the Lake Ontario Basin. There are also regular monitor—
ing of industrial wastes for mercury, lead, arsenic and cadmium.
Specifically for PCBs, there are numerous minor sources of discharges.
Because of the quantities involved, the greatest potential for loss is within
the electrical industry vialosses during the manufacture, sale, distribution,
use andultimate disposalof electrical equipment containing PCB.
Municipal sewage treatment plants, electrical equipment manufacturers,
industries using PCB as heat transfer or hydraulic fluids and paper recycling
plants have all been identified as sources of discharge. However, the quanti—
ties involved are unlikely to be sufficient to account for the estimated
quantities in sediments and waters in the Ontario environment. PCBs data
collected on municipal wastewaters and industrial effluents are shown in
Tables 1.5 and 1.6. Estimated 1974 PCBs loadings for certain municipal plants
in the Lake Ontario basin are shown in Table 1.7.
Borg-Warner Canada Limited in Cobourg, Ontario had used PBB in one of its
minor manufacturing processes.
Samples of raw wastewater and treated effluent
taken at the Cobourg plant indicated 0.7 ppb and 0.01 ppb of Polybrominated
Biphenyls.
High levels of PCB in sewage in Toronto, Peterborough and Hamilton are
likely the result of past or present disposal practices at transformer and
capacitor manufacturing plants in these municipalities.
Other potential
sources of direct discharge into sewerage systems may be disposal of quanti—
ties of PCB insulating oil removed from industrial and public utility trans—
formers for routine checking, and the losses from industrial hydraulic and
heat transfer systems containing PCBs.
The Great Lakes Water Quality Board Annual Reports also contain data on
point
source
discharges
of
phenols
in
Lake
Ontario.
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STANDARD
INDUSTRIAL
CLASSIFICATION
CODES
FOR
LIKELY
USERS
OR
PRODUCERS
OF
HALOGENATED
ORGANICS OR SUBSTITUTED AROMATICS
  
INDUSTRY
SIC CODE
1.
Asphalt & Asphalt Products
2952
2.
Chemicals — Industrial
28lX, 286x
3.
Chemicals - Miscellaneous
289X
4.
Foundaries - Ferrous & Non—ferrous
332K, 336K
5.
Linoleum, Floor Tile
3996
6.
Lubricating Oils & Greases
2992
7.
Paints, Varnishes, Lacquers, & Allied Products
285x
8.
Paving & Roofing Material
2951
9. Pesticides 2879
10.
Petroleum Refining & Miscellaneous Petroleum Products
2911
ll.
Plastics Products - Miscellaneous
3079
12. Plastic Material & Synthetic Resin, Rubber & Fibers 282K
13. Rubber & Rubber Products
301x - 306K
14. Textile Goods — Miscellaneous
229x
15. Textile Products - Fabricated 239K
16. Abrasive Products 3291
17. Blast Furnaces 331K
18. Pulp & Paper
261X - 266K
19. Dyeing & Finishing of Textiles 226K
20. Foods
203x, 209x
21. Leather Tanning & Finishing
3111
22. Meat Products 201K
23. Petroleum Refining 2911
24. Beverages 2086—7
SOURCE:
New York Department of Environmental Conservation
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TABLE 1.3 (b)
SUBSTANCES 0F CONCERN
__ (Reler to attached TABLE )
Complete all information for those substances your facility has used, produced, stored, distributed or otherwise disposed 01 since January 1, 1971. Donor
Include chemicals used only in analytical laboratory work. Enter the name and code from Table I. ll lacility uses a substance in any of the Classes A - F
which ls not specified in the list, enter it as code class plus 99, e.g. B99 with name, usage, etc.
 
PURFOSE OF USE
(State whether produced, reacted, blended,
packaged,‘distributed, no longer used, etC.)
AVERAGE AMOUNT NOW
NAME OF SUBSTANCE CODE ANNUAL USAGE 0N HAND
         
I)
0
0
,0
IO
10
If you use chemicals of unknown composition, list trade name or other identificationyname of supplier and complete information.
AVE
RAG
E
(4/)
PUR
POS
E or
use
, (State whether produced, reacted,
NAME OF SUBSTANCE [LNNUAL Ag2U:TNN§w 2’ suppuER blended, packaged, distributed,
SAGE A 0 no longer used, egg.)
40
~10
~10
~10
I hereby altlrm under penalty of perjury that Inlormation provided on this form ls true to the best of my knowledge and belief. False statements made herein
are punishable as a Class A misdemeanor pursuant to Section 210.45 of the Penal Law.
SIGNATURE (aner, Partner, or Officer) DATE
NAME (Prlnted orTyped) TITLE
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TABLE 1.4
ORGANICS IDENTIFIED IN INDUSTRIAL EFFLUENTS IN LAKE ONTARIO
 
BORG WARNER — Cobourg
— tetrachloroethylene discharged to
— acrylonitrile Lake Ontario
— butadiene
— cumene
CORNWALL CHEMICALS — Cornwall
— benzaldehyde
- benzephenone
discharge to Domtar
effluent and treatment
system to St. Lawrence River
F.M.C. OF CANADA LTD. — Burlington
— endosulfan (suspected -
analysis not completed)
discharge to sewage treatment
plant to Hamilton Harbour
SOURCE: Ontario Ministry of the Environment, 1976.
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MOE Report, July 1976.
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TABL
E 1.
6
PCB'
S IN
SELE
CTED
INDUS
TRIAL
EFFLU
ENTS
— 197
5/76
LOCATI
ON
COMPAN
Y
DATE
SAMWLED
EFFLUENT
TYPE
DAI
LY
DISCHARGE
(Litres)
PCB
CONC.
(H
g/
2)
EST
.
DAI
LY
PCB LOADING
(grams)
EST. ANNUAL*
LOADING
(gr
ams
)
DISCH
ARGED
TO
Genera
l Moto
rs
Plant #1
St.
Cath
erin
es
Plant #1
Plant #2
Plant #2
St. Ca
therin
es
Ferran
ti Pac
kard
 
Nov.
Nov.
Nov.
Feb.
Nov.
Nov.
18/75
18/75
18/75
23/76
18/75
18/75
 
Coolin
g Wate
r
Process Water
Process Water
Proces
s Wate
r
Final
Efflue
nt
Final Effluent
 
4,500,000
1,500,000
109,200,000
514,000
 
2.60
0.35
0.15
0.
20
 
11.70
0.53
16.38
0.
46
 
2,925
133
4,095
115
 
Twelve
Mile Cr
eek
Sewage Treatment Plant
Wellan
d Cana
l
Sewage Treatment Plant
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ed o
n 25
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the
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MIREX
0n the U.S. side of Lake Ontario, there appears to be two major sources
of mirex to the lake, one in the Niagara River area, and one in the Oswego
River area.
The only Niagara River source thus far identified is the Hooker Chemical
Company, Niagara Falls, New York. The United States Environmental Protection
Agency (U.S. EPA) and NYDEC carried out a preliminary sampling program for
mirex at the Hooker plant on July 13, 1976. The results of the sampling
program indicated that, despite the fact that Hooker has not produced mirex
since 1967 and has not ground or packaged it since April 1975, there is still
an apparent discharge to the Niagara Falls municipal sanitary sewer system.
Traces were also found in cooling water outfall which formerly served the
mirex manufacturing and grinding areas.
A comprehensive sampling program was carried out from September 28 to 30,
1976 at the Hooker plant site. The survey team included personnel from NYDEC,
U.S. EPA and Hooker Chemical Company. Fourteen points within the Hooker plant
site were sampled on three consecutive days and analyzed for mirex. These
sample sites included the 4 direct discharges to the Niagara River and the
connection to the City of Niagara Falls collection system. Extracts of all
samples will be retained by the three laboratories involved for further analysis
of targeted substances and rechecking if necessary. It was the consensus of
all parties in the sampling program that mirex was not confirmed to be present
in any of the samples.
A sediment sampling program in the Oswego River has confirmed that mirex
was (or is) discharged to the Basin. An effluent sampling program is presently
underway to locate the source(s).
In Ontario, two firms in the Lake Ontario Basin have purchased Dechlorane
from Hooker:
Names Purchase Period Amount Purchased
Presstite, Georgetown 1963—68 287,000 lbs.
Northern Electric, Kingston 1965 3,060 lbs.
Investigations have begun to determine if Presstite's activities are
causing contamination problems in the vicinity of the two Georgetown disposal
sites and the plant itself.
Northern Electric in Kingston has been contacted as well as other asso—
ciated companies in the area. The 3060 lbs. of mirex sold to Northern Electric
were sent to their Lachine, Quebec plant where they were used primarily in
experimental formulations for cable insulation. Environment Canada in Quebec
is following the matter up and will trace the fate of the waste material.
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 2. DATA ON ATMOSPHERIC SOURCES
Environment Canada has been monitoring the chemical composition of
precipitation in the Great Lakes Basin since 1969. Trace metal data from 6
monitoring stations in the Lake Ontario Basin are shown in Table 2.1. Concen—
tration levels of these trace metals in precipitation are generally higher
than found in lake water. In 1976 a special sampling project for trace organic
contaminants in precipitation was initiated. The limited data that are presently
available from this project show that the following substances were regularly
found in rain—water in the Lake Ontario area:
Lindane DDT residues Dieldrin
Methoxychlor “, B—endosulfan cis-, trans-chlordane
some PCBS
There were also tentative identifications of Mirex and BHC. More defini—
tive conclusions about the presence of these substances and their concentration
levels in rain—water will be made when a more complete data base becomes
available.
The Air Resources Branch of the Ontario Ministry of the Environment has
an ambient air sampling program to monitor polycyclic aromatic hydrocarbons
(PAH) near the suspected sources in several Ontario cities. The program will
include an inventory of PAH emissions in Ontario, evaluation of emission
control methods, and the preparation of a comprehensive background report
summarizing ambient air and source testing data and other information pertinent
to the Minisrry's standards setting and monitoring activities. Information on
health effects will be obtained from the Ministry of Health. This program is
expected to be completed by spring 1977.
In a study for PLUARG, rainfall samples have been collected at certain
agricultural watersheds and analyzed for PCBs (Table 2.2). Other preliminary
information from rain-water samples indicates that PCBs are present at about
0.02 ppb based on four samples (three from Hamilton Harbour and one from
Wisconsin) (see Report of the PCB Task Force). The implication from this
preliminary work is that rain—water is a very significant source of PCB to the
aquatic environment, particularly to the Great Lakes.
Inefficient combustion of liquid and solid wastes containing PCB will
result in the vapourization of PCB into the atmosphere. Conventional multiple
hearth sewage sludge incinerators may be inadequate to destroy PCB residues in
these sludges. This is being reviewed by the Province.
A report (ORF 72-1) by the Ontario Research Foundation issued on October,
1972 described reliable sampling and analytical techniques and a few quantita-
tive measurements of PCBs at two sites. The ambient air concentration of PCB
(as Arochlor 1254, Monsanto's commercial mixture) at a site near the Hamilton
municipal incinerator ranged from 4 to 47 ng/m3 (pg/1000m3) and at a site on
the ORF roof (non—urban, light industrial) from 0.8 to 8 ng/ms. Both particu—
late and vapour-phase PCB were collected and measured by the methodology.
These fragmentary results suggested that the disposal of PCB—containing mater-
ials by incineration might be a source of emissions to the atmosphere.
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 TABLE 2.1
TRACE METAL IN PRECIPITATION FROM 6 MONITORING STATIONS
      
Z of Samples with Minimum Maximum Mean
No. of values above Value Value Value
Samples detection limit pg/IL ug/SL ug/JL I
Arsenic 17 9O <0.l 2.5 0.8
Cadmium 57 98 0.2 6.0 1.0
Lead 57 96 2 380 35
Selenium 17 100 0.5 1.0 0.5
Zinc 57 98 2 820 87
Copper 57 100 l. 5 100 9
Nickel 57 93 1 l7 3
Iron 57 100 4 3200 172
SOURCE: Canada Centre for Inland Waters
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TABLE 2.2
RESIDUE
0F
PCB
IN
RAINFALL,
1975
Collection
Dates
&
PCB
Residues
   
(ppb)
Watershed
27
May
24
June
29
July
-23
June
—28
July
—03
September
Big
Creek,
Essex
0.06
0.05
0.05
Little
Ausable,
Huron
0.04
0.05
0.10
Upper
Canagagigue,
0.01
0.05
0.07
Wellington
Middle
Thames,
Oxford
0.05
ND
0.10
Twenty
Mile
Creek
0.02
0.08
0.05
Niagara N.
Hillman
Creek,
Essex
0.03
0.06
0.07
  
 
SOURCE:
MOE
Report,
July
1976.
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CODE
PARTICULATES
 
Solid
(Free
or Combined)
0C5
Aluminum
010
Arsenic
015
Barium
020
Beryllium
O25
Boron
O30
Cadmium
O35
Chromium
040
Copper
045
Iron
050
Lead
055
Manganese
C60
Mercury
065
Selenium
O70
Zinc
075
Particulates (non-specific)
n
g
u
i
d
080
Nitric
Acid
Mist
085
Nitrous
Acid
Mist
086
Chromic
Acid
Mist
090
Oil
Mist
100
Sulfuric
Acid
Mist
101
Sodium
Hydroxide
103
Acid Mist
NEC
104
Basic Mist NEC
105
Liquid
  
110
Asbestos
120
Radioactive
Solids
130
Silica
140
Talc
144
Acid
Solids
NEC
145
Basic
Solids
NEC
Halogeng
(Free
or
Combined)
150
Bromine
155
Hydroann
Bromide
160
Chlorine
165
Hydrogen
Chloride
170
Fluorine
175
Hydrogen
Fluorine
180
Iodine
185
hydrogen
Iodide
190
Other
Inorganic
Halogen
Gases
Nitrooen
Con
ound
20C
Nitric
Oxide
205
Nitrogen
Dioxide
210
Oxides
of
Nitrogen
 
SOURCE:
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0
230
240
245
25
0
260
270
28
0
290
305
31
0
315
32
0
325
326
32
7
328
329
330
335
339
340
350
360
370
38
0
390
400
4
1
0
4
2
0
4
3
0
4
3
5
TABLE
2. 3
CLASSIFICATION
OF
AIRBORNE
CONTAMINANTS
IN
NEW YORK
ﬂ
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H
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r
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y
s
e
n
e
Pyrene
Anthracene
Naphtnones
(Cyclohexane)
Coal
Tar
Pitch
Volatiles
(Benzene
Soluable
Fraction)
 
Aromatic
Phenols
All
Phenol
Compounds
Aromatic
Alcohols
&
Ether
All
Aromatic
Alcohols
All
Aromatic
Ethers
 
Aromatic
Aldeh
des
Cyclohexanone
Other
Aromatic
Ketones
All
Aromatic
Aldehydes
&
K
e
t
o
n
e
 
Aromatic
Acids
and
Es
ers
All
Aromatic
Acids
All
Aromatic
Esters
Aromatic
Halo
en
Comoounds
All
Aromatic
Halogens
  
Aromatic
Nitro
en
Com
ou
d
Aromatic
Amines
Aromatic
N
Compounds
  
440
490
51
0
520
525
545
550
560
565
57
0
5
7
5
580
585
590
595
600
605
610
615
620
625
630
635
6
4
0
6
4
5
650
655
660
665
670
6
7
5
680
6
8
5
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Aromatic
Sulfur Com
ounds
All
Aromatic
Sulfur
Compounds
 
Miscellaneous
All
Other
Aromatic Gases
ORGANIC
GASES
(Aliphatic)
Ali
hatic
H
drecarbons
Methane
Other
Non-Methane
Alkanes
Acetylene
Butene
Ethylene
Propylene
Other
Alkenes
Other
Aliphatic
Hydrocarbons
 
Aliphatic
Alcohols
&
Ether
Methyl
Alcohol
(Methanol
Ethyl
Alcohol
(Ethanol)
Isopropyl
Alcohol
Isobutyl
Alcohol
Other
Aliphatic
Alcohol
Dimethyl
Ether
Ethyl
Ether
Other
Aliphatic
Ethers
  
Ali
hatic
Aldeh
des
&
Ke
one
Formaldehyde
Acetaldehyde
Acrolein
Other
Aliphatic
Aldehydes
Dimethyl
Ketone
(Acetone)
Diethyl
Ketone
Methyl
Ethyl
Ketone
(MEK)
Methyl
Butyl
Ketene
(Hexanone)
Meth
l
Isobutyl
Ketone
(Hexone,
MIBK;
Other
Aliphatic
Ketones
 
Aliohatic
Acids
and
Esters
Formic
Acid
Acetic
Acid
ther
Aliphatic
Acids
Methyl
Formate
Ethyl
Formate
Other
Formates
Isopropyl‘Acetate
O
t
h
e
r
Acetates
Other
Aliphatic
Esters
700
7
0
5
710
7
1
5
7
2
0
7
2
5
73
0
735
740
7
5
0
7
6
0
770
7
7
5
7
8
0
80
0
805
810
815
82
0
83
0
840
845
850
855
860
865
870
875
890
9
0
0
910
920
930
940
95
0
960
99
0
Allohatic Halo en Connound
Methyl Chloride
Chloroform
Carbon Tetrachloride
Perchloroethylene
Trichloroethane
Trichloroethylene
Fhosgene
Vinyl
Chloride
Other Aliphatic Chloride Compounds
Methyl
Bromide
Vinyl Bromide
Other Aliphatic Bromides
Methyl Iodide
Other Al‘phatic
Iodines
- Other Aliphatic Halogens
Ali hatic Nitronen Comnc‘nds
Hydrogen Cyanide
Cyanide Compounds NEC
Aniline
Hydrozine
Methyl Amine
Other Aliphatic Amines
  
Ali hatic Sulfur Concound
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Diethyl
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 TABLE 2.5
AIR EMISSION INVENTORY FOR NEW YORK COUNTIES
IN LAKE ONTARIO DRAINAGE BASIN IN 1976
CONTAMINANTS
NO. OF SOURCES
W
ACTUAL (tons/year
 
Sulfuric Acid Mist
Hydrogen Chloride
Hydrogen Fluoride
Benzene
Toluene
Xylene
Naphthalene
Coal Tar Pitch
A11 Pehnol Compounds
Formaldehyde
Dimethyl Ketone
Methyl Ethyl Ketone
Methyl Chloride
Arsenic
Cadmium
Copper
Iron
Lead
Manganese
Mercury
Selenium
Zinc
Nitric Acid Mist
 
215
331
104
24
723
540
43
0
96
178
214
260
13
41
46
541
81
12
16
43
169
158
 
273
1,364
229
375
3,732
2,383
1,051
52
1,752
35
205
58
SOURCE: New York Department of Environmental Conservation
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3. DATA ON SEWAGE SLUDGE
Sewage sludge from industrial and municipal wastewater treatment Plants
is frequently contaminated with PCB. The problem of soil and crop contamina—
tion from disposal of this material was investigated by Agriculture Canada in
1972 and 1973. Sewage sludge samples were collected from Southern Ontario and
analyzed for PCBs. Much of the sludge went to farmland as manure whilst the
rest went to landfill. Samples of soil from some of the treated farmland were
analyzed as were some of the crops. Table 3.1 shows the levels of PCB in the
sludges, Table 3.2 levels of PCB in soils treated with sludge and Table 3.3
levels of PCB in crops from treated fields.
The ultimate fate of PCB disposed of in this way is uncertain. Presumably
there will be some adsorption into soil particles and some will be leached
into drainage water. Degradation by the soil microflora probably occurs in
the soil. Volatilization, transportation, reprecipitation and photodegradation
are other factors affecting the concentration of PCBs in the treated soils. A
quantitative assessment of these phenomena in the field has not been attempted.
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54
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x
1.7
6
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4
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2.9
2
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4
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1
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4
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SO
UR
CE
:
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ch
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na
te
d
Bi
ph
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yl
s
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th
e
On
ta
ri
o
En
vi
ro
nm
en
t,
MOE report, July 1976.
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 TABLE 3. 2
CONCENTRATION OF PCB IN ppb IN SOILS TREATED WITH SEWAGE
SLUDGE FROM SOUTHERN ONTARIO. 1972
m
    
 
NUMBER OF
LOCATION SOURCE OF SLUDGE APPLICATION PCB TYPE
Norval Georgetown 1 10 1254
Norval Georgetown 1 7 1254
Georgetown Georgetown 1 37 1254
Stratford Stratford Several 715 1254
Whitby Whitby l N.D —
Ajax Ajax 1 43 1260
Pickering Pickering 6 150 1254
Bowmanville Bowmanville 1 46 1254
Oshawa Oshawa 1 N.D —
Vineland Port Dalhousie l N.D —
Toronto Int. Airport Stratford l 120 1254
Halton City Burlington 2 150 1260
Rich
mond
Hill
Rich
mond
Hill
seve
ral
x/yr
/5 y
r
N.D
-
Aurora Aurora 2—3 8 1254
SOUR
CE:
Poly
chlo
rina
ted
Biph
enyl
s in
the
Onta
rio
Envi
ronm
ent,
MOE
Repo
rt,
July 1976.
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SEWAGE SLUDGE IN ppb
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rn
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D
—
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rv
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rn
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D
—
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rv
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to
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-
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wn
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d
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n
28
12
5
Ge
or
ge
to
wn
Ge
or
ge
to
wn
Ap
pl
es
N.
D.
—
N.D. - None detected.
(From CDA unpublished survey)
SO
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CE
:
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ly
ch
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te
d
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ph
en
yl
s
in
th
e
On
ta
ri
o
En
vi
ro
nm
en
t,
MO
E
Report, July 1976.
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 4. RUNOFFS
I
J
The leachate from seven landfill sites in Ontario was sampled in July,
1975 and analyzed by the Ministry of the Environment, Ontario. The results
are shown in Table 4.1. The small amount of PCB in groundwater from a land-
fill site indicates that landfill leachate is probably not a major source of
PCB into the Great Lakes environment. However these data are not extensive
and are only concerned with concentrations rather than quantities.
 
l
L
U
 
TABLE 4.1
CONCENTRATION OF PCB IN LEACHATE
FROM SEVERAL ONTARIO LANDFILL SITES. 1975
4
Location PCB in ppb
_-__' Violet Not detected
Beare Road 0.04
Preston 0.02
Mississauga 1.2
Brantford 0.24
  
Source: PCB in the Ontario Environment, MOE Report,
July 1976.
 

 5. SEDIMENTS
The results of six sediment samples for organochlorine pesticides and
polychlorinated biphenyls collected by Environment Canada in the Cobourg
Harbour are shown in Table 5.1.
Data
collected
as part
of
the
International Field
Year
for
the Great
Lakes
(IFYGL)
included levels of chlorinated hydrocarbons in Lake Ontario
sediments.
Table 5.2 shows concentrations of t—DDT, dieldrin,
and PCBs.
Average sediment t—DDT, dieldrin,
and PCB concentrations were 22,
1.2 and 120
ng/g,
respectively.
Sediment off the mouth of the Welland Canal showed
higher levels of all three contaminants while sediments off the mouth of the
Niagara River contained higher levels of PCBs and dieldrin.
Sediments off
Oswego and at an eastern mid—lake site showed higher levels of PCBs and
dieldrin, respectively.
High concentrations of PCBs in waters and sediments
off the mouth of the Niagara River and Oswego indicate the importance of the
Niagara and Oswego Rivers as inputs of PCBs associated with settleable particu—
lates.
In most cases, t—DDT concentrations were similar to concentrations of
the DDT metabolite, DDE, except in sediments where DDT and DDD contributed
much larger fractions.
Table 5.3 shows levels of arsenic and selenium in
sediments from Lake Ontario.
Data for Z DDT, PCBs, mirex, chlordane, dieldrin,
endosulfan, polycyclic aromatic hydrocarbons and metals are contained in
Tables 5.4 to 5.9.
Levels of PCB in sediments show distribution patterns corresponding to
density of municipal and industrial development.
A 1972 survey of PCB in
sediments in Hamilton Harbour by the Ministry of the Environment showed levels
of 1,300 ppb in the canal region, 2000 to 3000 ppb in the region of the indus-
trial waterfront and 10,000 ppb near the sewage treatment plant.
The Ontario
Ministry of the Environment is presently analyzing for copper, lead, zinc, and
PCBs in Toronto Harbour sediments.
The following substances are being monitored
in the Twelve Mile Creek:
copper, zinc, cadmium, lead, chromium, mercury, PCB
and DDT. Data will be available February 1977.
Sediment samples were collected at 11 sampling locations on Lakes Ontario,
Erie and St. Clair during the fall of 1975 and analyzed for chlorinated hydro—
carbon residues.
Of all sediment samples analyzed, 50% contained PCB and 90%
DDT residues.
Mean PCB residues in the sandy sediments ranged from non-
detectable to 57 ng/g (ppb) levels, whereas residues in the more organic
sediments ranged from non—detectable to 569 ng/g.
Mean total DDT residues
ranged from 2 ng/g - 15 ng/g in the sandy sediments and 7 ng/g —88 ng/g in the
more organic sediments. Detailed data are shown in Table 5.10.
Bulk sediment analyses and elutriate tests were carried out by U.S. EPA
Region V in Oswego Harbor, New York on April 22, 1976. Results on mercury,
lead, zinc, nickel, arsenic, cadmium, chromium, copper and iron are shown in
Tables 5.11 and 5.12 respectively.
Figure 5.1 shows the sampling locations.
A similar study of sediments in Rochester Harbor was also carried out.
Results of bulk sediment analyses and elutriate tests are shown in Tables 5.13
and 5.14 respectively.
Figure 5.2 shows the sampling locations.
 TABLE 5.1
A
N
A
L
Y
S
I
S
OF
S
E
D
I
M
E
N
T
(In Micrograms per gram)
       
RE
FE
RE
NC
E
Co
bo
ur
g
l
Co
bo
ur
g
2
Co
bo
ur
g
3
Co
bo
ur
g
4
Co
bo
ur
g
5
C0
1
LA
BO
RA
TO
RY
NU
MB
ER
13
73
3
13
73
4
13
73
5
13
73
6
13
73
7
T
LI
ND
AN
E
N.
D.
N.
D
N.
D.
N.
D
N.
D.
HE
PT
AC
HL
OR
N.
D
N.
D
N.
D.
N.
D
N.
D
AL
DR
IN
N.
D
N.
D
N.
D.
N.
D
N.
D
HE
PT
AC
HL
OR
EP
OX
ID
E
N.
D
N.
D
N.
D
N.
D
N.
D
p,
p'
-—
DD
E
N.
D
N.
D
N.
D.
N.
D
N.
D
DI
EL
DR
IN
N.
D.
0.
00
1
0.
00
1
0.
00
1
0.
00
1
p,
p'
-D
DD
0.
00
1
0.
00
1
0.
00
2
N
D
0.
00
2
p,
p'
-D
DT
N.
D.
N.
D
N.
D.
N
D
0.
00
1
p,
p'
-D
DT
N.
D
N.
D.
N.
D.
N
D
N.
D
EN
DR
IN
N.
D.
N.
D
N.
D.
N
D
N.
D
CI
S-
CH
LO
RD
AN
E
N.
D
N.
D.
N.
D.
N
D
N.
D
TR
AN
-C
HL
OR
DA
NE
N.
D
N.
D.
N
D.
N
D
N.
D
0L
EN
DO
SU
'L
FA
N
N.
D
N.
D.
N
D.
N
D
N.
D
B
EN
DO
SU
LF
AN
N.
D
N.
D.
N.
D.
N
D
N.
D
p,
p'
-M
ET
HO
XY
CH
LO
R
N.
D
N.
D.
N.
D.
N.
D.
N.
D.
TO
TA
L
PC
B
0.
3
0.
5
0.
1
0.
2
0.
2
SOURCE: Canada Centre for Inland Waters
36
1
3
7
3
8
.
D
.
D
N
.
D
.
.
D
N
.
D
.
0
.
0
0
2
0
.
0
0
2
0
.
0
0
1
N
.
D
.
0
.
0
0
1
N
.
D
.
0
.
1
b
o
u
r
g
6
 
TABLE
5.2
CHLORINATED
HYDROCARBONS
IN
LAKE ONTARIO
SEDIMENT
(mg/g
dry
sediment)a
 
IFYGL
STATION
LOCATION
IDENTIFIER
DDE
DDD
DDT
TOTAL
DDT
DIELDRIN
PCB
Welland
Canal
12
12
15
12
39
2.6
245
Niagara
River
13
11
3.5
0.7
15
1.4
155
Olcott
30
4.8
5.6
1.2
12
0.9
80
Cobourg
36
8.0
0.9
0.9
10
0.6
43
Mid-lake
46
11
5.4
2.8
19
0.5
79
Rochester
60
8.0
1.5
0.2
10
0.9
84
Oswego
91
9.0
5.1
3.8
18
0.8
158
Mid-lake
East
93
16
31
7.4
54
2.1
N.D.
3
7
        
aN.D.
indicates
no
determination
was
made.
 
SOURCE:
EPA—660/3—75-022
"Chlorinated
Hydrocarbons
in
the
Lake
Ontario
Ecosystem
(IFYGL)",
J
u
n
e
1
9
7
5
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TABLE 5.14
ABUNDANCES
0F
POLYCYCLIC
AROMATICS
IN
LAKE
ONTARIO
SEDIMENT,*
STATION
NO.
1**
AROMATIC
0—5
cm
10-15
cm
20—25
cm
30—35
cm
55—60
cm
70-75
cm
dphenyl
0.017
0.040
0.024
0.005
0.004
0.004
nthracene
0.026
0.012
—
—
—
—
'enanthrene
0.040
0.030
-
—
—
—
E-Methyl Anthracene
—
0.025
-
-
-
—
I-Methyl Anthracene
—
0.039
-
—
—
-
fetrahydropyrene
0.200
0.064
-
-
—
—
’luoranthene
1.000
0.255
-
-
—
-
|,lO—Dimethyl Anthracene
0.067
0.032
—
—
—
—
’yrene
1.133
0.350
-
—
—
—
ienzofluorenes
0.133
0.064
-
—
-
-
.,2—Benzanthracene
lhrysene
1.067
0.637
0.024
0.039
0.056
-
friphenylene
Ethyl
Chrysene
0.467
0.096
-
-
-
—
)imethyl
Chrysene
0.400
0.096
—
-
-
-
3,3-Benzof1uoranthene
0.533
0.127
-
-
-
-
[ethyl
Benzofluoranthene
0.333
0.064
-
-
-
-
lenzpyrenes
0.533
0.191
-
-
-
'
1
'erylene 0.200 0.255 0.453 0.392 0.111 0.090
Ethyl
Benzpyrene
0.200
0.127
-
-
-
'
Ethyl
Perylene
0.067
0.064
-
-
-
-
iO—Methyl
Cholanthrene
1.067
0.127
-
-
-
’
‘enzperylene 0.267 0. 191 0.098 0. 039 —‘ -
ioronene
1.333
0.956
0.488
0.196
-
-
'otal Aromatics
9.083
3.840
1.087
0.671
0.171
0.094
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8
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5
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2
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1
0.
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5
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5
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3
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1
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8
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9
-
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23
0.3
75
0.1
38
0.2
08
Benz
pery
lene
1.81
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3
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5
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9
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4
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0
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8
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7
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4
*Concentrations in ug/g of dry sediment.
**(Lat. 43° 25' 54", Long. 79° 24' 00")
SOURCE: Canada Centre for Inland Waters, 1973
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STATION
NO.
48**
70-75
AROMATIC
0-5
cm
10-15
cm
20-25
cm
30-35
cm
55-60
cm
70-75
cm
0.008Bipheny1
0.014
0.007
0.009
0.004
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0.004
—
Ietrahydropyrene
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0.029
-
—
—
—
—
Fluoranthene
0.281
0.058
—
—
—
—
-
Pyrene
0.056
0.029
—
-
—
—
— 1,2—Benzanthracene
—
Chrysene
0.225
0.088
0.052
—
-
—
— Priphenylene
—
Dimethyl
Chrysene
0.112
-
-
-
-
0.018
-
2,3-Benzofluoranthene
0.450
0.029
0.017
0.017
0.020
0.009
Methyl
Benzofluoranthene
0.056
-
-
-
‘
-
0.06%enzpyrenes
0.337
-
0.017
0.034
0.010
0.009
Perylene
0.056
0.029
0.017
0.034
0.30
0.046
0.09MEthyl Benzpyrene
0.056
-
-
-
-
-
0.06Methyl Perylene
0.112
—
—
-
0.010
0.027
—
ZO-Methyl
Cholanthrene
0.337
—
-
-
-
0.018
0.03Benzperylene
0.225
—
-
-
-
-
0.55E0r0nene 0.562 — — — _ _
Fotal Aromatics
2.935
0.269
0.112
0.089
0.084
0.131
 
____—JConcentrations
in
ug/g
of
dry
sediment.
0
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2
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 TABLE 5.7
ABUNDANCES OF POLYCYCLIC AROMATICS IN LAKE ONTARIO
SEDIMENT,* STATION N0. 76**
 
 
  
 
  
 
 
AROMATIC 0—5 cm 10—15 cm 20—25 cm 30-35 cm 55—60 cm
Biph
enyl
-
-
-
-
0.01
8
Chry
sene
-
0.35
0
-
—
—
Dimethyl Chrysene 0.484 0.300 0.122 0.124 -
2,3—Benzof1uoranthene 1.774 0.100 0.081 0.062 -
Benz
pyre
nes
0.16
1
0.05
0
0.04
1
0.06
2
-
Perylene 0.161 0.150 0.122 0.683 0.141
Meth
yl P
eryl
ene
-
0.15
0
-
—
—
20—Methyl Cholanthrene#j - 0.150 - — —
Total Aromatics 2.580 1.250 0.366 0.931 0.159
*Concentrations in ug/g of dry sediment.
**(Lat. 43° 30' 18", Long. 77°)
SOURCE: Canada Centre for Inland Waters, 1973
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TABLE 5.8
-
—
-
"
-
ABUNDANCES
0F
POLYCYCLIC
AROMATICS
IN
LAKE
ONTARIO
S
E
D
I
M
E
N
T
,
*
S
T
A
T
I
O
N
NO.
9
3
*
*
._____.
AROMATIC
0—5
cm
10—15
cm
20-25
cm
30-35
cm
55-60
cm
70-75
cm
70—737
iiphenyl
-
-
0.008
0.004
-
-
0.004etrahydropyrene
0.108
—
—
-
—
—
-
?1uoranthene
0.270
0.030
0.033
0.013
—
-
-
),10-Dimethy1
Anthracene
0.054
—
-
-
—
—
-
?yrene
0.216
0.030
0.033
0.013
-
—
- L,2-Benzanthracene
0.173hrysene
0.324
0.089
0.033
0.013
0.023
0.040
— Eriphenylene
—
)imethyl
Chrysene
0.054
0.030
0.033
0.025
—
-
-E::;?,3—Benzof1uoranthene
0.108
0.030
0.033
0.050
0.081
0.069
——-3enzpyrenes
0.108
0.030
0.033
0.038
0.046
0.040
?erYlene 0.433 0.799 0.492 0.375 0.322 0.485
ZO-Methyl
Cholanthrene
0.649
-
0.066
0.050
0.046
-
Senzperylene
0.108
0.059
0.033
-
-
-
Total Aromatics
2.432
1.087
0.797
0.581
0.518
0.634
 
“Concentrations
in
ug/g
of
dry
sediment.
(Lat.
44°
00'
42",
Long.
76°
30')
URCE:
Canada
Centre
for
Inland
Waters,
1973
         
TABLE 5.9
LAKE ONTARIO SEDIMENTS IN 1968
(Units in ug/2 unless otherwise specified)
Analysed in in Min. Max. Mean
No. No. Z Value Value Value
2 DDT 229 0 100% .4 217.7 42.8
PCB 229 20 91.3 1 280 59.4
Mirex 216 154 28.7 1 40 7.5
Chlordane 54 49 9.3 5 40 13.2
Dieldrin 229 162 9.3 .5 5.2 1.8
Endosulfan 229 208 9.2 1.2 9.4 3.2
Arsenic 115 0 100 0.2 mg/l 22.5 mg/Q 3.3 mg/l
Cadmium 0.1 mg/i 20.6 mg/R 25 mg/2
Lead 4 mg/Q 287 mg/2 106 mg/2
Mercury 25 2100 651
Copper 3 mg/Q 131 mg/2 50 mg/£
Nickel 4 mg/l 121 mg/2 52 mg/2
Iron 0.7 9.6
Chromium 0.1 mg/R 133 mg/R 48 mg/£
SOURCE: Canada Centre for Inland Waters
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MEAN CONCENTRATIONS OF CHLORINATED HYDROCARBONS IN LAKE SEDIMENTS FROM
LAKES ONTARIO, ERIE AND ST. CLAIR — 1975 (NG/G DRY SEDIMENT)
NUMBER OF
THIODAN
THIODAN
LOCATION
ANALYSES
PCB
ZDDT
DIELDRIN
CHLORDANE
CHLORDANE
I
II
GLENORA
Sand
4
ND
6
ND
Other
2
490
18
ND
PRESQUILE
Sand
Other
DARLINGTON
Sand
8
12
2
ND
1
1
ND
ND
Other
4
178
10
ND
4
ND
ND
FRENCHMANS BAY
Sand
2
Other
10
TORONTO HARBOUR
Sand
5
50
6
Other
7
569
36
PORT CREDIT
S
a
n
d
Other
NIAGARA ON THE LAKE
Sand
10
42
5
1
2
2
Trace
Other
2
70
88
6
PORT
COLBORNE
S
a
n
d
Other
PORT
ROWAN
Sand
1
40
15
ND
ND
ND
Other
5
ND
4
3
P
O
I
N
T
P
E
L
E
E
Sand
7
57
15
Other
5
79
29
TREMBLAY
CREEK
Sand
11
Other
1
ND
ND
ND
ND
1
ND
ND
ND
\
0
0
ﬁ
g
E
E
B
4
5
 
9
%
E
E
E
ﬁ
g
247
52
25
3
32
7
E
E
E
E
%
§
@
§
E
E
ﬁ
g
E
E
E
2
ND
Trace
Trace
ND
ND
1
0
ﬁ
g
     
   
 
E
B
 
 
 
 
  
TABLE 5.11
BULK S
EDIMENT
ANALYS
IS RES
ULTS
HARB
OR:
Osve
go,
New
York
SAMPLED: A
pril 22, 19
76
PARAM
ETER
OSW76
-3
OSW76
-4
OSW76
—5
OSW76
—6
OSW76
—7
OSW76
—8
OSW76
-9
OSW76-10
OSW76—10
split
OSW76—10
replicate
OSW76-10
repl
icat
e
split
OSW7
6-11
62.3
2.92
48,000
680
57
.8
4.47
40,000
800
60.4
2.36
27,000
520
43.6
5
.
0
2
72,000
2,200
49.3
4.
98
69,
000
1,900
46.8
6.10
87,000
2,300
Total Solids Z
Volatil
e Solid
s Z
Chem.
Oxyge
n De
mand
T. K
jel.
Nitr
ogen
Oil-G
rease
700
400
1,500
1,000
1,000
900
800
Mercu
ry
0.1
<0.1
0.1
<0.1
<0.1
<0.1
<0.1
Lead
29
25
47
37
37
17
27
Zinc
110
60
190
140
120
78
120
56.5
3.38
37,000
1,200
4
6
840
110
900
590
660
120
87
92
T. Pho
sphoru
s
590
560
Ammon
ia Ni
troge
n
58
71
1,000
160
360
580
550
380
350
9.2
23
20
24
16
20
Arsen
ic
7
8
11
9
11
8
10
Cadmi
um
1.7
<1
3.4
1.2
2.2
<1
1.2
Chrom
ium
16
10
30
22
23
14
17
Magn
esiu
m
4,90
0
4,40
0
6,60
0
6,80
0
6,80
0
5,60
0
5,70
0
Copp
er
25
17
42
36
44
26
40
Iron
8,100
7,200
11,00
0
11,00
0
12,00
0
10,00
0
10,00
0
Mangane
se
330
Nicke
l
17
       
 
49.0
4.76
52,000
850
1,100
<0
.1
5
7
120
1,800
8
7
400
 
51.5
4.58
47,
000
670
1,400
<0.1
59
120
1,600
74
400
21
9
2.5
22
5,
90
0
3
7
9,6
00
 
55
.8
3.
78
41,
000
640
1,300
0.
1
55
130
1,400
6
7
35
0
1
7
7
1.8
24
5,
50
0
3
4
9,200
 
52.5
4.
20
37,000
540
1,200
<0
.1
50
120
1,200
70
360
18
 
70
.1
2.48
18,000
590
<0.1
148
130
59
0
3,
40
0
5
4
8,200
All
val
ues
mg/
kg
dry
wei
ght
unl
ess
oth
erw
ise
not
ed.
 
 
 
 TABLE
5.12
HARBOR:
SAMPLED:
Oswego, New York
April
22,
1976
ELUTRIATE TEST RESULTS
 
 
EVALUATED PARAMETER
WATER FROM
DREDGING SITE
ELUTRIATE WATER USING SEDIMENTS AT EACH STATION
O
S
W
7
6
—
3 OSW76-4
OSW76-5
O
S
W
7
6
—
6 OSW76—7
OSW76-8 OSW76-9
OSW76-10
Chem. Oxygen Demand
Total Organic Carbon
T. Kjel. Nitrogen
Ammonia Nitrogen
T. Phosphorus
Cyanide
4
7
Phenols
Arsenic
Barium
Cadmium
Chromium
Copper
Iron
Lead
Manganese
Mercury
Zinc
Aluminum
 
(mﬁl It)
18
5.7
1.20
0.32
0.022
7
2
<2
<24
<14
<2
<10
<58
<4
<0.10
<3
0
<26
 
33
1
0
.
3
2.87
2
.
1
4
0.017
6
5
9
4
54
<24
<14
<2
<10
<58
838
0.5
<30
<26
 
40
36
12.5
11.5
4.37
5.51
3.40
3.66
0.028
0.025
8
7
66
2
4
4
61
52
<24
<24
<14
<14
<2
<2
<10
<10
<58
<58
2,370
1,220
0.2
0.2
<30
<30
<26
<26
 
 
40
12.0
4.69
3.
42
0.020
9
8
4
6
3
<24
<14
<2
<10
<5
8
2,240
0.
2
<30
<26
 
34
47
15.3
8
6.67
O
5.53
22
0.030
9
25
58
3
3
57
87
<24
<24
<14
<14
<2
<2
<10
<10
<58
<58
1,660
1,660
0.5
0.2
<30
<30
<26
<26
  
1
5
6.1
6.68
6.02
0.018
7
20
4
6
9
<24
<14
<2
<10
<58
704
0.1
<30
<26
 
2
0
6.0
3.17
2.02
0.030
8
42
6
4
6
<24
<14
<2
7
5
<5
8
727
0.
1
<30
<26
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TABLE 5.13
BULK SEDIMENT ANALYSIS RESULTS
 
HARBOR:
ﬁSEhester,4i;; York
SAHPLED: -April 20, 1976
ROCH76—4
ROCH76—2 ROCH76—3 ROCH76—4 ROCH76—4 ROCH76—4 replicate ROCH76-5 ROCH76—6 ROCH76—7 ROCH76-8 ROCH76-9 ROCH76—10 ROCH76—A
split replicate
split
PARAMETER
62.4
57.6
59.2
57.9
57.8
61.8
57.2
59.4
56.0
60.9
60.7
65.7
59.2
3.33
3.54
3.62
3.54
3.13
3.08
3.58
3.17
3.24
2.98
4.50
2.27
3.21
31,000
37,000 37,000 41,000
32,000
30,000
38,000
38,000
33,000 29,000
21,000 12,000
32,000
800
980
1,100 1,100
1,000
700
1,200 850
1,100 630
280
390
800
600
800
1,000 900
900
900
500
700
900
500
1,000
300
600
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
0.1
33
33
29
29
24
27
39
35
33
36
33
31
35
200
160
120
130
110
120
170
150
130
130
110
82
140
Total
Solids
Z
Volatile Solids 2
Chem. Oxy. Demand
T. Kjel. Nitrogen
Oil—Grease
Mercury
Lead
Zinc
4
9
 
640
710
660
670
660
600
770
660
620
580
380
350
670
100
98
71
68
61
72
98
95
95
110
49
4O
60
400
410
460
460
440
440
460
380
390
400
440
290
340
22
23
22
23
22
23
23
19
21
20
22
15
24
6
8
9
12
11
10
4
15
16
9
10
7
10
6.3
1
3.3
2.9
3.1
3.5
6.8
4.5
5.8
4.5
<1
3.0
1.8
25
20
19
19
17
18
28
21
24
23
19
14
14
5,200
5,200
4,400
4,500
5,200
5,300
5,000
4,500
4,700
4,500
4,900
2,900
6,100
30
28
28
28
27
28
34
28
28
28
25
19
35
18,000
21,000
22,000
23,000
21,000
21,000
23,000
19,000
19,000
19,000
20,000
16,000
17,000
T. Phosphorus
Ammonia Nitrogen
Manganese
Nickel
Arsenic
Cadmium
Chromium
Magnesium
Copper
Iron
 
 
        
 
    
All values mg/kg dry weight unless otherwise noted.
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ROCH
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RO
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76
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ROCH76—5
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ROCH
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ROCH
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ROCH
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0
 
 
Che
m.
Oxy
.
Dem
and
Tota
l O
rgan
ic
Carb
on
T. K
jel.
Nitr
ogen
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nia
Nitr
ogen
T.
Ph
os
ph
or
us
Cyan
ide
Phe
nol
s
Arsenic
Bar
ium
Cad
miu
m
Ch
ro
mi
um
Co
pp
er
Iron
Le
ad
Ma
ng
an
es
e
Me
rc
ur
y
Zinc
Alum
inum
 
11
3.5
0.79
0.
24
0.0
10
<5
1
9
 
13
4.8
5.20
<.03
0.043
9
8
5
6
1
<24
<14
<2
<10
<5
8
43
4
0.
2
<30
<26
 
15
5
.
8
3.83
2.
77
0.0
24
10
1
3
26
73
<24
<14
<2
<10
<5
8
1,350
0
.
2
<30
<26
 
2
0
6.5
2.97
1.80
0.030
22
10
9
8
4
<24
<14
<2
<10
<58
1,620
0.
2
<30
<26
 
12
5.3
3.69
2.43
0.
02
6
11
10
13
65
<24
<14
<2
<10
<5
8
646
0.
1
31
<26
 
10
4.
7
3.55
2.
62
0.
03
7
1
2
15
1
3
69
<24
<14
<2
<10
<58
830
0.
1
<3
0
<26
 
12
5.0
5.
47
4.
49
0.
02
8
1
0
28
1
5
76
<24
<14
<2
<10
<5
8
1,290
0.
1
<3
0
<26
 
13
5
.
2
6.66
5.
56
0.0
18
8
25
1
3
8
2
<24
<14
<2
<10
<5
8
1,2
40
0.3
3
1
<26
 
49
18
.2
3.
48
2.20
0.
02
6
2
4
95
0
1
7
119
<24
<14
<2
5
5
<58
2,
64
0
<0
.1
3
5
<26
 
2
0
7.4
2.58
1.50
0.0
24
21
158
1
3
77
<24
<14
<2
<10
<5
8
1,
92
0
<0
.1
<30
<26
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“Saup1e Site ROCHT6-A isnvh,000 feet
from the shore, _L_to shoreline,
off of the Monroe County Water
Authority facility.
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AVAILABLE
DATA
ON
MIREX
FOR
LAKE
ONTARIO
SEDIMENTS
4
TYPE
SAMPLE
AND
LOCATION
DATE
COLLECTED
BY
LABORATORY
PURPOSE
RESULTS
Centrifuged
susp.
sediment:
mouth
Aug.
15
CCIW
and
DEC
Health
Determine
if
sources
to
Oswego
River:
LTD;
Niagara
of
Oswego
River,
mouth
of
Niagara
lake
are
active.
River:
awaiting
final
results.
River
Dredge
samples
of
lake
bottom
1968
CCIW
Canada
Ministry
of
Determine
distribution
Point
sources
of
Mirex
to
taken
on
a
10
km
grid
over
entire
Agriculture,
Guelph,
of
materials
in
the
lake
Lake
Ontario
existed
in
the
lake
Ont.
bottom.
Niagara
&
Oswego
River
—
aver.
5
3
Dredge
samples
of
open
lake
bottom
Aug.
15/76
CCIW
and
DEC
Can.
Ministry
of
Determine
current
level
of
Awaiting
final
results.
Lab.
taken
off
Oswego
&
Niagara
River
Agriculture,
Guelph;
Mirex
in
lake
sediments.
reports
problems
with
PCB
NYS
DOH
interference.
Dredge
samples
taken
from
Oswego
Sept.
22
DEC;
SUNY
at
Health
Pinpoint
source
of
Mirex
Awaiting
lab
results.
River
Oswego
in
Oswego
River.
Core
samples
from
open
lake
off
Aug.
15
DEC;
CCIW
Health
Determine
historic
patterns
Awaiting
lab
results.
Oswego
and
Niagara
of
Mirex
pol.
       
SOURCE:
New
York
Department
of
Environmental
Conservation.
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6. DATA ON WATER QUALITY
New York State Department of Environmental Conservation (NYSDEC) operates
a statewide network of 123 water monitoring stations. Forty eight (48) of
these stations are located in the Great Lakes drainage basin of New-York
State.
Except for 5 stations on the Niagara River, all stations are on tribu-
taries to the Great Lakes.
Analyses for arsenic, copper, lead and mercury are
conducted at some stations. No analyses are conducted on a routine basis for
organic toxic substances. In September of 1976, the water supplies of 25
communities along Lake Erie — Niagara River - Lake Ontario — St. Lawrence
River were sampled and analyzed for Mirex. All results were below the detection
limits of 0.02 ppb.
Under the Ontario Ministry of the Environment's Routine River Water
Quality Monitoring Program, the following parameters are currently being
analysed at all downstream stations designated as "IJC significant tributaries"
to the Great Lakes:
Aldrin/Dieldrin Mercury
Chlordane Zinc
DDT and Metabolites Copper
Endrin Iron
Heptachlor Nickel
Lindane Cyanide
PCB Ammonia
Arsenic
Cadmium
Chromium
Lead
In addition, a number of metals as well as arsenic and cyanide are analysed at
select inland stations where a defined problem exists with the potential for
causing elevated levels of specific parameters. The past years data will be
available in early 1977.
Samples taken from a stream below the Hamilton Township dump site revealed
no Polychlorinated Biphenyls. Materials from Borg—Warner of Canada Limited,
which has used PBB in one of its minor manufacturing processes, are disposed
on this site.
The most recent data on trace metal concentrations in Lake Ontario
collected by Environment Canada are summarized in Table 6.1. The cadmium,
lead, mercury, zinc, copper and iron data are from a single cruise on the lake
in September of 1975 on which a total of 14 stations were sampled. The nickel
and chromium data were taken during a cruise in 1975 on which 45 stations were
sampled. The arsenic and selenium data (Table 6.2) were collected as part of
a survey of arsenic and selenium concentration levels in lakes, rivers and
streams in the Ontario region. The trace organic contaminant analyses shown
in Table 6.1 were done in 1975 on water samples from 11 stations in the lake.
IFYGL data show that Lake Ontario water contained "total" concentrations
(di
sso
lve
d +
par
tic
ula
te)
of
28
ng/
l,
4.8
ng/
l,
and
55
ng/
l f
or
t-D
DT,
die
l-
drin, and PCBs (Table 6.3). Water collected off Oswego contained comparatively
high
leve
ls o
f DD
T gr
oup
pest
icid
es,
diel
drin
, an
d PC
Bs,
whil
e wa
ters
off
Hamilton contained higher t—DDT levels, and waters off the mouth of the Niagara
River showed higher PCB concentrations.
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7. DATA ON BENTHOS AND PLANKTON
In New York, collections for macroinvertebrates are being made through
the Division of Pure Waters Biological Monitoring Program in cooperation with
the Department of Health's Environmental Health Center. Multi-plate sampling
is currently being conducted in the Niagara and Buffalo Rivers. Earlier
samples taken from the Genesee River will be analyzed. Additional sampling in
the Oswego and St. Lawrence River systems may be conducted as a mechanism for
tracking down potential sources of mirex.
IFYGL data show levels of chlorinated hydrocarbons in Lake Ontario net
plankton, cladophora and benthic fauna (see Tables 7.1, 7.2 and 7.3 respec—
tively).
In 1975, samples of net plankton (64 u mesh, mixed zooplankton and phyto-
plankton) were collected at 11 stations (Figure 7.1) for pesticide and PCB
resi
due
anal
ysis
(Tab
le 7
.4).
Resi
dues
of D
DT,
diel
drin
and
PCBs
were
foun
d
in t
he n
et p
lank
ton
at a
ll s
tati
ons.
High
est
conc
entr
atio
ns o
f PC
Bs w
ere
found in the Niagara plume, offshore from Oswego and in Hamilton Harbour.
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TABLE
7.1
CHLORINATED HYDROCARBONS
IN LAKE ONTARIO NET PLANKTON
(Ug/ g dry weight)a
ﬁg—
-
W
IFYGL
STATION
LOCATION
IDENTIFIER
DDE
DDD
DDT
TOTAL DDT
DIELDRIN
PCB
6
0
Hamilton
1
4.00
0.09
0.04
4.1
0.24
3.4
Mid-lake West
10
3.52
0.37
0.12
4.0
0.25
10.6
Cobourg
36
3.26
<0.05
<0.05
3.3
<0.05
7.6
Mid-lake
45
1.49
0.07
0.78
2.3
0.16
3.6
Rochester
60
1.19
<0.05
<0.05
1.2
0.02
N.D.
Deep
Hole
75
5.89
0.04
<0.05
5.9
0.02
11.8
Mid—lake
East
96
2.45
0.09
0.86
3.4
0.18
6.0
        
aN.D.
indicates
that
no
determination was
made.
 
SOURCE:
EPA—660/3—75—022
"Chlorinated Hydrocarbon in the Lake Ontario Ecosystem
(IFYGL)",
June 1975.
 
 TABLE 7.2
CHLORINATED
HYDROCARBONS
IN
LAKE
ONTARIO
gLAQQEuQBA
(mg/g dry weight)
LOCATION
DDE
DDD
DDT
TOTAL DDT
DIELDRIN
PCB
Black River
Bay
344
4.8
7.4
357
1.9
860
Black River Bay
129
0.45
1.9
131
6.5
333
South Shorea
97
19
2. 5
119
14
232
South Shorea
194
26
4.7
225
14
607
South Shorea
347
17
1.1
365
4 . 0
436
South Shorea
192
30
16
238
25
576
Rochester
165
5.2
6.0
176
16
411
Toronto
196
13
8.0
217
21
666
  
 
 
   
aSpecific sampling site unknown.
 
  
TABLE 7.3
CHLORINATED HYDROCARBONS IN LAKE ONTARIO BENTHIC FAUNA
(mg/g dry weight)
~
.
A
.
W
l
w
r
g
e
a
w
r
LOCATION DDE DDD DDT TOTAL DDT DIELDRIN PCB
Hamilton 124 26 59 209 14.8 976
Rochester 34 1.8 6.1 42 2.9 341
Oswego 26 3.4 2.4 32 3.0 97
  
 
  
SOURCE: EPA—660/3-75—022 "Chlorinated Hydrocarbons in the Lake Ontario
Ecosystem (IFYGL)", June 1975.
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 8. DATA ON FISH
In
1976,
the
NYDEC
initiated
a
Toxic
Substance
Monitoring
Program
consist-
ing
of
104
stations
statewide.
Forty—two
(42)
stations
are
located
in
the
Great
Lakes
Basin
of
New
York
State
with
11
stations
in
the
Lake
Erie
-
Niagara
River
—
Lake
Ontario
—
St.
Lawrence
River
boundary
waters.
Primary
emphasis
in
the
programs
is
the
analysis
of
fish
and
wildlife
tissue
which
will
reflect
the
bio-magnification
through
the
food
chain
of
persistent
substances.
Tissue
data
will
be
utilized
to
assay
levels
of
contaminants
and
serve
as
a
basis
to
tract
point
source
discharges,
implement
abatement
programs,
assess
the
po-
tential
for
human
health
hazard
and
guide
fish
and
wildlife
management
strate-
gies.
In View
of
the recent
identification of Mirex contamination of Lake
Ontario,
program
emphasis has
been on
the Great
Lakes
and
its
tributaries.
Tables
8.1
through
8.6 provide
fish
data
for Mirex
(1976),
PCB's
(1970—1976),
DDT
(1975—1976)
and Mercury
(1970—1973).
Samples of
fish
for
the Genesee
and
Black Rivers are currently being analysed for Mirex.
On a statewide basis,
only DDT has shown a trend of decreasing concentration in fish tissue over
time while concentrations of mercury have
remainedconstant. The paucity of
temporal data for Mirex and PCB precludes any trend assessment at this time.
The Ontario Ministry of the Environment pesticide laboratory has analysed
approximately 1,000 fish from various locations in the Great Lakes but only
fish from Lake Ontario were found to contain measurable Mirex residues.
Monitoring and study of the contaminant is being continued by the Ontario
Ministries of Health, Natural Resources and the Environment.
Table 8.7
presents the results. Analysis of Lake Ontario Coho Salmon in 1975 by Ontario
has shown a range of PCB concentrations in fish tissue from 1.4 to 15 ppm. No
PBB was detected.
The Fish and Marine Service of Environment Canada has provided recent
data on residues of Mirex, PCB and DDT in various species of fish from Lake
Ontario (Table 8.8). Additionally, recent information on mercury residues in
certain species is also summarized (Table 8.9).
The attached data on mercury (Table 8.9) do not represent all FMS data on
mercury residues in Lake Ontario fish. Rather, they present information on
those species of fish for which the most recent testing has revealed mercury
levels in excess of 0.5 ppm. The majority of the species in the commercial
fishery show levels of mercury well belowthe health protection standard. The
analysis of samples for levels of PCB has not yet been completed. Because of
the scattered nature of analytical results, currently available data are sum-
marized on a lakewide basis rather than by statistical district. At a later
date, it should be possible to present data by statistical district.
It is anticipated that a more detailed report on residues in fish in the
Great Lakes compiled by research and fish inspection components of FMS will be
made available to the IJC in early 1977.
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 TABLE 8.2
SUMMARY OF AVAILABLE 1976 MIREX DATA (Edible Portion of Fish)
FOR ST. LAWRENCE RIVER*
(As of November 12, 1976)
NUMBER NUMBER OF MEAN MIREX MIREX CONCENTRATION _ PCB CONCENTRATION
FISH SPECIES ANALYZED ANALYSIS CONCENTRATION (ppm) RANGE (ppm) X PCB RANGE
Bass
Smallmouth 46 46 0.06 <0.01 — 0.27 2.25 0.25 - 16.17
6
7
Northern Pike 4 4 0.06 0.04 - 0.09 2.07 1.18 — 3.93
Perch
Yellow 19 12 0.02 N.D. — 0.11 1.72 0.46 - 4.26
White 13 13 0.095 N.D. - 0.19 4.97 0.66 - 11.80
 
Walleye 4 4 0.05 0.02 3.60 1.41 - 6.52
        
N.D. = None detected
A11 analysis by N.Y.S. Department of Environmental Conservation.
Analysis of July thru September 1976 collections only.
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IN
ED
IB
LE
PO
RT
IO
N
FO
R
YE
AR
S
19
70
TH
RO
UG
H
19
75
IN
LA
KE
ON
TA
RI
O*
 
(Hg/g)
SPE
CIE
S
197
0**
197
1
197
4
197
5
Coh
o s
alm
on
6.6
7
(9)
6.2
6 (
29)
8.4
1
(l
Chi
noo
k s
alm
on
23.
85
(7)
7.1
5 (
9)
8.3
4
(1
Rai
nbo
w t
rou
t
1.9
7 (
3)
5.7
5 (
Bro
wn
tro
ut
5.2
5
(1
Lak
e t
rou
t
7.6
9 (
4)
9.3
6 (
1
Sma
llm
out
h b
ass
3.8
8 (
2)
1.8
1 (
Larg
emou
th b
ass
8.52
(1)
1.79
(
Rock
bass
1.48
(2)
0.83
(1
Whi
te
per
ch
10.
26
(3)
4.1
7 (
2
Yel
low
per
ch
0.3
8 (
2
Wal
ley
e
2.8
7 (
Blac
k Cr
appi
e
1.16
(
Pumpkinseed 0.03 (1
Northern pike 2.96 (
Brow
n bu
llhe
ad
0.57
(1
American eel 6.28 (
Rai
nbo
w s
mel
t
2.1
6 (
11)
2.1
0 (
1
Whi
te
suc
ker
3,3
9 (
White bass 30.78 (3)
Carp (2.13 (1)
    
* — As of 4/2/76.
** - Data not wholly reliable as results reported in several Aroclors.
SOURCE:
68
New York Department of Environmental Conservation.
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MEAN CONCENTRATION AND NUMBER OF FISH ANALYZED IN EDIBLE PORTION
 
TABLE 8. 4
FROM LAKE
ONTARIO
AND
ITS
TRIBUTARIES,
1975*
(pg/g)
SPECIES
ROCHESTER
STONY
ISLAND
SANDY
P
O
N
D
OSWEGO
OFF
SALMON
RIVER
SALMON R.
ESTUARY
PULASKI
WEIR
CHAUMONT
BAY
 
Coho salmon
Chinook salmon
Rainbow trout
Brown trout
Lake trout
Smallmouth bass
Largemouth bass
Rock
bass
White perch
Yellow perch
Walleye
Black crappie
Pumpkinseed
Northern pike
Brown bullhead
American eel
Rainbow
smelt
White sucker
 
3.81 (6)
5.69 (3)
3.76 (1)
5
.
3
3
(
1
1
)
10.99 (1)
2.99 (2)
 
7
.
5
9
(
9
)
4.30 (2)
 
8.19 (1)
4.57 (1)
4.39 (1)
3.58 (l)
1.68
(3)
6.28 (2)
 
23.81
3.63
4.57
5.13
0
.
3
5
2.39
2.10
11.28
(10)
(6) 15.77 (11)
(
3
)
(1)
12.26 ( 5)
(l9)
(l7)
(
6
)
(10)
 
 
7.97 ( 2)
12.04
(37)
8.13 ( 4)
13.93
( 1)
1.79
(
5)
1.35
( 8)
0.01 (19)
1.79 (17)
3.39 ( 5)
 
6.85
(38)
4.90 (26)
 
1.81
(7)
0.55 (10)
1.91
( 8)
0.43 ( 8)
0.00 ( 9)
1.15 (11)
0.57 (10)
* - Results
of all
fish
captured
in
1975
and analyzed
as
of
4/2/76.
SOURCE:
New
York Department
of
Environmental
Conservation.
  
 TABLE 8. 5
LAKE ONTARIO - DDT DATA
RO
ME
PO
LL
UT
IO
N
LA
BO
RA
TO
RY
-
19
75
DA
TA
(edible portion of fish)
 
 
 
NUMBER NUMBER OF
SPE
CIE
S
OF
FIS
H
ANA
LYS
IS
MEA
N
RAN
GE
Ame
ric
an
Eel
2
2
1.0
5
0.3
8 —
1.
Bass
Larg
emou
th
5
1
0.26
0.08
- 0.
Rock 1 1 0.49 0.49
Black Crappie 8 6 0.26 0.04 - 0.
Northern Pike 6 6 0.44 0.34 - 0.
Perch
White 19 3 1.12 0.62 - 2.
Yellow 11 2 0.11 0.07 - 0.
Pumpkinseed lO 2
Salmon
Chinook 35 35 1.42 0.38 - 3.
Coho 38 37 0.93 0.32 - 1.
Rainbow Smelt 10 4 1.29 0.42 — 2.
White Sucker 5 5 0.58 0.16 — l.
Trout
Brown 16 16 1.32 0.14 — 4.
Lake 13 10 1.30 0.27 - 2.
Rainbow 6 6 1.15 0.14 — l.
Walleye 8 5 0.55 0.07 - l.
   
 
SOURCE:
New York Department of Environmental Conservation.
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TABLE 8.6
SUMMARY OF MERCURY DATA (edible portion of fish)
LAKE ONTARIO
1970 - 1973
__T
SPECIES SAMPLED
Largemouth Bass, Rock Bass, Silver Bass, Smallmouth Bass, Bluegill,
71 Bowfin, Brown Bullhead, Bullhead, Carp, Channel Catfish, Chinook Salmon,
Coho Salmon, Crappie, Black Crappie, White Crappie, Eel, Goldfish, Perch,
White Perch, Yellow Perch, Northern Pike, Walleyed Pike, Pumpkinseed,
67 Rainbow Trout, Common Sucker, Redhorse Sucker, White Sucker, Sunfish.
PRINCIPAL CATCHMENT AREAS
40 Brookwood, Cape Vincent, Irondequoit, Lake Ontario, Oak Orchard, Reed's
Bay, Wilson's Bay.
60
OTHER CATCHMENT AREA
Charity Shoals — Galloop Island, Chaumont Bay, Buck Pond, Grenadier
45 Island, Hamlin Beach, near Henderson, NY, Point Peninsula, near Niagara
14 River, near Rochester, NY, Rome, Stony Island.
Total No. Fish
Ana
lyz
ed
Mer
cur
y—p
pm
(Av
g.)
Mer
cur
y-p
pm
(ra
nge
)
55
1970
761
.55
<.05
— 1.
7
93
197
1
40
.41
.12
— 0
.95
26
197
2
26
.71
.24
-
1.1
2
42
197
3
25
.72
.25
~ 1
.99
08
In
19
71
on
ly
Ra
in
bo
w
Tr
ou
t,
Co
ho
Sa
lm
on
,
an
d
Ch
in
oo
k
Sa
lm
on
an
al
yz
ed
.
82
94
In
19
72
an
d
19
73
,
Sm
al
lm
ou
th
Ba
ss
wa
s
on
ly
sp
ec
ie
s
an
al
yz
ed
.
16
 
SO
UR
CE
:
Ne
w
Yo
rk
De
pa
rt
me
nt
of
En
vi
ro
nm
en
ta
l
Co
ns
er
va
ti
on
.
71
“
m
u
e
m
u
a
s
-
«
V
w
m
m
,
x
‘
x
w
ﬁ
m
a
-
1
1
1
)
.
A
.
.
.
.
r
A
w
a
r
a
m
a
l
g
a
m
-
a
w
e
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“
u
m
d
a
u
h
é
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é
ﬁ
g
J
/
ﬂ
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H
v
m
*
«
,
«
;
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.
m
_
"
w
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.
«
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1
;
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 TABLE 8. 7
MI
RE
X
IN
LA
KE
ON
TA
RI
O
FI
SH
(edible portion)
 
MIREX CONCENTRATION (ppm)
 
ARE
A
SPE
CIE
S
NUM
BER
AVE
RAG
E
HIG
H
LOW
LAKE ONTARIO
Toronto Waterfront Project
Fren
chma
n's
Bay
Carp
4
0.02
0.05
0.01
Yel
low
Per
ch
7
0.0
4
0.0
9
0.0
2
White Perch 2 0.44 0.50 0.38
Whi
te
Bas
s
7
0.0
7
0.1
3
0.0
4
Brown Bullhead 4 0.14 0.14 0.08
White Sucker 2 0.07 0.08 0.05
Northern Pike 5 0.02 0.04 0.008
Gizzard Shad 3 N.D.
Black Crappie 3 0.01 0.02 0.008
Duff
ins
Cree
k
Yell
ow P
erch
9
0.25
1.3
0.08
White Perch l 0.25
White Sucker 8 0.04 0.07 0.03
Brown Bullhead 10 0.11 0.38 0.04
Etobi
coke
Cr.
Yello
w Pe
rch
10
0.05
0.11
0.02
Northern Pike 1 0.10
White Sucker 13 0.03 0.07 0.002
White Bass 5 0.09 0.12 0.08
St. Georges Yellow Perch 1 N.D.
Blue Gill 10 N.D.
Northern Pike 2 N.D.
Heart Lake Brown Bullhead 6 N.D.
East Point Brown Bullhead 20 0.06 0.21 0.03
Clairville Res. White Sucker 5 0.004 0.005 0.003
Large M. Bass 3 0.004 0.005 0.004
Albion Hills Yellow Perch l N.D.
Pond White Sucker 4 N.D.
Shiners 2 N.D.
Humber River Suckers 16 0.02 0.07 N.D
Rouge River Brown Bullhead 43 0.10 0.80 0.03
Yellow Perch 52 0.08 0.18 0.03
Northern Pike 3 0.02 0.02 0.02
White Sucker 2 0.01 0.02 N.D.
LAKE ONTARIO
Ganaraska River Cohoe 41 0.24 0.40 0.12
Rainbow 60 0.03 0.31 0.005
Traverse Shoal Smelt 5(x5) 0.13 0.21 0.09
Port Dalhousie Smelt 10(x10) 0.12 0.19 0.06
Cohoe 10 0.19 0.30 0.12
Br. Trout 10 0.22 0.35 0.15
Bronte Creek Smelt 3(x10) 0.12 0.15 0.10
Hamilton Harbour Smelt 4 0.02 0.04 0.01
Alewife 13 0.15 0.23 0.04
Suckers 3 0.02 0.03 0.01
Perch 3 0.07 0.08 0.01
Humber River Smelt 7(x5) 0.10 0.12 0.05
Port Hope Smelt (3(x4) )
(8(x5) ) 0.20 0.35 0.12
Wilmot Creek Smelt 10(x5) 0.10 0.14 0.04
     
These fish were taken between Fall 1975 and Spring 1976 by Ontario Ministry of Natural
Resources.
Laboratory.
Analyses were carried out by Ontario Ministry of Environment Pesticides
() Figures in brackets represent the number of fish included in each composite sample.
N.D. None detected.
Detection limit for Mirex is 0.001 ppm.
 
 TABLE 8. 8
LEVELS OF MIREX, PCB AND DDT IN SPECIES OF FISH FROM
EASTERN PORTION OF LAKE ONTARIO IN 1976
(edible portion of fish)
        
CONCENTRATION (pg/g)
MIREX PCB DDT
Speci
es
Mean
Range
Mean
Range
Mean
Range
Catf
ish
.41
.17
— .6
0
11.5
8
7.9
— 12
.42
2.45
1.60
- 3.
51
Pike
.04
8
.01
— .
24
.41
.22
—
.89
.051
.03
—
.12
Coho
*
.085
.03
- .1
4
3.69
2.0
— 5
.38
.685
.42
—
.95
Suck
er*
.03
5
.03
— .
04
1.0
05
.96
— 1
.15
.18
.13
—
.23
Carp
.096
.06
- .
14
2.4
8
1.3
—
3.2
9
.695
.32
— 1
.36
Whi
te
Per
ch*
*
.11
3
.02
- .
61
1.7
4
0.8
2 —
2.8
.38
7
.23
-
.73
Eel
.12
5
.06
—
.18
6.6
8
4.4
—
8.5
1.4
1
.93
— 2
.1
Yel
low
Per
ch
.01
5
.01
— .
02
.36
3
.28
—
.52
.04
8
.03
-
.07
Bul
lhe
ad*
.01
-
.31
.21
-
.41
.07
5
.03
-
.12
Sme
lt
.06
.05
-
.07
1.
16
1.
12
—
1.
22
.25
.22
-
.29
Sh
ee
ps
he
ad
.1
72
.04
-
.37
2.
98
.89
-
6.
6
.48
.14
—
1.
1
Ro
ck
Ba
ss
.0
38
.0
05
—.
15
1.
59
.11
-
5.
21
.36
3
01
-
1.
18
* - Based on two samples. 1
**
-
On
e
Mi
re
x
va
lu
e
of
0.
61
in
tr
od
uc
es
si
gn
if
ic
an
t
up
wa
rd
bi
as
in
th
e
me
an
.
y
Ex
cl
ud
in
g
si
ng
le
hi
gh
va
lu
e
pr
ov
id
es
me
an
of
0.
06
4,
ra
ng
e
of
0.
02
—
0.
11
.
Mea
n o
f .
113
to
be
int
erp
ret
ed
wit
h c
aut
ion
,
as
lev
el
of
.61
for
mir
ex
may be analytical artifact.
SOURCE: FMS, Environment Canada.
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TABLE 8. 9
ME
RC
UR
Y
IN
VA
RI
OU
S
SP
EC
IE
S
OF
FI
SH
FR
OM
LA
KE
ON
TA
RI
O
(1
97
0-
75
)
 
MERCURY (118/ g)
 
Spe
cie
s
Are
a*
Dat
e
Mea
n
Ran
ge
Roc
k B
ass
4C0
0
197
5
0.4
4
0.1
8 -
0.7
3
Cat
fis
h
4C0
0
197
5
0.9
6
0.3
7 —
1.5
5
N. Pike 4C05 1973 0.65 -
Roc
k B
ass
400
5
197
5
0.4
7
0.4
3 -
0.5
2
Eels 4C05 1975 0.59 0.45 - 0.75
N. Pike 4C06 1975 0.66 -
Eel 4C06 1973 0.65 0.49 — 0.85
Rock Bass 4006 1975 0.54 -
    
* — Statistical areas depicted on attached map.
SOURCE: FMS, Environment Canada
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 Fish intended for commercial sale in Canada have been analysed for several
years by the Fisheries Inspection Branch, Fisheries and Marine Services,
Environment Canada. At the same time, samples of some commercial fish catches
in Ontario are collected by Ontario Ministry of Natural Resources and submitted
to Ontario Ministry of the Environment for analysis. The Sports Fisheries
Branch of the Ministry of Natural Resources has also collected samples of
various fish species from recreational lakes. These fish have been submitted
to Ministry of the Environment Laboratories and the Provincial Pesticide
Residue Laboratory for PCB analysis. Bioconcentration factors of 6300-71,400
and 12,400 have been reported for PCB accumulation in fish by direct contact
and ingestion from water. Juvenile salmon exposed to 1 mg/l Arochlor 1254
solubilized by Corexit 7664 for 24 hours had a total body residue of 60 ug/g.
Table 8.10 represents PCB residue data for coho salmon taken at the mouth
of the Credit River in Lake Ontario in the Fall of 1975.
A summary of the range of PCB in fish from various watersheds was prepared
by the Water Resources Branch in November, 1975, in response to the announcement
by Fisheries and Marine Services of Environment Canada of the new 2 ppm standard
for PCB in the edible portion of fish for commercial sale. This summary is
presented in Table 8.11.
IFYGL data on the concentrations of t—DDT (sum of DDT, DDE, and DDD),
dieldrin, and PCBs (expressed as Aroclor 1254 equivalent) found in whole fish
(i.e. wet weight basis) and the extractable fat contents of the fish are shown
in Table 8.12. Because chlorinated hydrocarbon levels have beenrelated to
the fat content of the fish, these variations likely are further decreased by
examining chlorinated hydrocarbon concentrations in relation to the extractable
fats contents of the whole fish. Table 8.13 shows t-DDT and PCB levels in
fish based on fat content. Such data indicate that the more migratory alewives
and smelt accumulate higher t—DDT levels on a fat basis (averages of 36.2 Ug/g
and 30.5 ug/g) than the less migratory slimy sculpin (16.9 ug/g).
Arsenic and selenium levels in fish from Lake Ontario are in the ranges
of 0
.003
- 0.
12 u
g/g
(Tab
le 8
.14)
.
The
resu
lts
indi
cate
no a
ppar
ent
magn
ific
a-
tion of either substance from sediments to fish in the lake.
A su
rvey
of t
he T
rent
Syst
em b
y th
e On
tari
o Mi
nist
ry o
f th
e En
viro
nmen
t
in 1
976
util
ized
rock
bass
as a
biol
ogic
al i
ndic
ator
to i
dent
ify
area
s of
PCB
contamination. Table 8.15 shows the PCB residues from this survey. Samples
Of
spo
tta
il
shi
ner
s (
Not
rop
is
hud
son
ius
),
sed
ime
nts
and
lak
ewa
ter
s h
ave
als
o
been collected at eleven sampling locations on Lakes Ontario, Erie and St.
Clai
r du
ring
the
fall
of 1
975
and
anal
ysed
for
chlo
rina
ted
hydr
ocar
bon
resi
dues
(Tab
le 8
.16)
. A
ll
fish
samp
les
cont
aine
d PC
B an
d DD
T re
sidu
es.
Hept
achl
or
eP
ox
id
e,
di
el
dr
in
,
en
dr
in
an
d
ch
lo
rd
an
e
re
si
du
es
we
re
fo
un
d
in
so
me
of
th
e
collections.
Ana
lys
es
of
sam
ple
s o
f L
ake
Ont
ari
o a
lew
ife
in
197
4 b
y U
.S.
EPA
's
Env
iro
n-
men
tal
Res
ear
ch
Lab
ora
tor
y i
n D
ulu
th
hav
e i
den
tif
ied
tri
-,
tet
ra—
, p
ent
a-,
and
hexa-chlorobenzenes.
Or
ga
no
ch
lo
ri
ne
re
si
du
al
s
da
ta
in
La
ke
On
ta
ri
o
fi
sh
co
ll
ec
te
d
an
d
an
al
ys
ed
in 1975 by U.S. EPA are shown in Table 8.17.
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TABLE 8. 10
P
C
B
A
N
A
L
Y
S
I
S
R
E
S
U
L
T
S
F
O
R
C
O
H
O
S
A
L
M
O
N
T
A
K
E
N
F
R
O
M
T
H
E
C
R
E
D
I
T
RI
VE
R,
FA
LL
,
19
75
A
n
a
l
y
s
e
s
w
e
r
e
p
e
r
f
o
r
m
e
d
on
ed
ib
le
fi
ll
et
s
ta
ke
n
f
r
o
m
ea
ch
fi
sh
.
 
Weight of fish
Percent fat in
PCB level in parts
 
in
ki
lo
s
ed
ib
le
ti
ss
ue
pe
r
mi
ll
io
n
4.
3
19
22
.5
*
4.
5
5
5.
5*
1.
6
18
22
.5
*
4.
9
14
21
.0
*
4.
3
5
4.
9*
4.
3
14
18
.8
*
4
.
4
1
2
13
,(
)*
2.
2
8
12
.0
*
5.
0
4
4.
0
2.
3
3
3.
8
5.
2
4
6.
3*
2.
8
4
2.
6
4.
0
17
21
.8
*
4.
9
3
4.
2
4.
5
7
8.
3*
2.
0
6
5.
2*
4.
4
12
18
.4
*
3.
5
11
8,
5*
4.
2
5
16
,0
*
5.
3
7
10
.0
*
2.
5
2
2,
7
4.
2
15
11
.3
*
2.2
5
14
.1
*
3.7
3
5.
2*
2.6
11
12
.4
*
4.7
4
3.7
2.0
11
8.5
*
4.
2
7
4
.
4
}
2.
6
8
6,
9*
4-
7
2
2.
5
5
.
2
3
3
.
1
6-
3
2
2.
9
5-
3
2
2.
1
4.
9
A
3_
9
6.
3
7
6.
89
:
5.
0
2
2.
3
4.
8
4
3.
4
4.
3
4
4.
2
5-
2
1
2.
1
5-
1
8
10
.7
*
  
* — Far exceed the 2 ppm guideline.
SOURCE:
MOE Report, July 1976.
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TABLE 8.11
PCB
'S
IN
FIS
H
LAKE
YEAR
AR
EA
SPE
CIE
S
NU
MB
ER
OF
SAM
PLE
S
Z
DI
ST
RI
BU
TI
ON
 
<2
ppm
2—
5
pp
m
>5 ppm
 
Ont
ari
o
 
1971
19
74
19
74
1974
19
74
1974
1974
1974
1975
 
Cre
dit
Riv
er
Cr
ed
it
Ri
ve
r
Cre
dit
Riv
er
Tor
ont
o
Wat
er-
front
Tor
ont
o W
ate
r—
front
Tor
ont
o W
ate
r—
front
Tor
ont
o W
ate
r—
front
Toront
o Wate
r-
fro
nt
Cre
dit
Riv
er
 
Coh
o
Sal
mon
Coh
o S
alm
on
Brook
Trout
Yel
low
Per
ch
White
Perch
White
Sucker
Bro
wn
Bul
lhe
ad
Northe
rn Pik
e
Coho Salmon
 
5
2
9
12
4
2
0
0
100
100
9
0
84
100
O
0
75
10
45
100
100
2
5
55
SO
UR
CE
: Pol
ychlorina
ted Biphe
nyls in
the Ontar
io Enviro
nment,
MOE
Repor
t, J
uly
1976.
 
TABLE 8. 12
DD
T
AN
D
PC
BS
IN
LA
KE
ON
TA
RI
O
FI
SH
FA
T
(H
g/
g)
   
SP
EC
IE
S
LO
CA
TI
ON
TO
TA
L
DD
T
PC
B
PC
B/
TO
TA
L
D
Al
ew
if
e
Ha
mi
lt
on
18
.6
86
.7
4.
7
Al
ew
if
e
Ol
co
tt
19
.2
33
.3
1.
7
Al
ew
if
e
Ro
ch
es
te
r
29
.1
12
8.
2
4.
4
Al
ew
if
e
Me
xi
co
Ba
y
31
.9
30
.3
0.
9
Al
ew
if
e
Pr
in
ce
Ed
wa
rd
Pt
.
67
.5
11
.7
0.
2
Al
ew
if
e
Ga
ll
oo
—S
to
ne
y
50
.8
15
8.
8
3.
1
Sm
el
t
Ha
mi
lt
on
33
.7
50
.4
1.
5
Sm
el
t
Ol
co
tt
36
.7
87
.3
2.
4
Sme
lt
Roc
hes
ter
43.
7
79.
3
1.8
Sme
lt
Pri
nce
Edw
ard
Pt.
17.
8
52.
1
2.9
Sme
lt
Gal
loo
-St
one
y
20.
8
23.
3
1.1
Sli
my
Scu
lpi
n
Ham
ilt
on
9.6
29.
5
3.1
Sli
my
Scu
lpi
n
Olc
ott
30.
2
-
179
.8
6.0
Sli
my
Scu
lpi
n
Roc
hes
ter
32.
8
100
.5
3.1
Sli
my
Scu
lpi
n
Mex
ico
Bay
27.
0
113
.9
4.2
Slim
y Sc
ulpi
n
Prin
ce E
dwar
d Pt
.
16.2
60.3
3.7
Slimy Sculpin Galloo—Stoney 10.4 38.7 3.7
   
SOURCE: EPA—660/3-75—022 "Chlorinated Hydrocarbons in the Lake Ontario
Ecosystem (IFYGL). June 1975.
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 TABLE 8 . 13
CHLORINATED HYDROCARBONS AND FAT IN LAKE ONTARIO FISHa
SPECIES LOCATION Fat DDE DDD DDT Total DDT Dieldrin PCB
Z —————————————————————— u/g/ whole fish ——————————————————
0.46
0.77
0.71
0.79
0.81
0.96
1.36
0.85
1.37
0.86
0.91
0.94
1.10
1.11
1.28
0.83
0.60
Alewife Hamilton
Alewife Olcott
Alewife Rochester
Alewife Mexico Bay
Alewife
Prince Edward Pt.
Alewife
Galloo—Stoney
Smelt
Hamilton
Smelt Olcott
Smelt Rochester
Smelt Prince Edward Pt.
Smelt Galloo—Stoney
Slimy Sculpin Hamilton
Slimy Sculpin Olcott
Slimy Sculpin Rochester
Slimy Sculpin Mexico Bay
Slimy Sculpin Prince Edward Pt.
Slimy Sculpin
Galloo-Stoney
0.14
0.16
0.18
0.13
N.D.
0.18
0.23
0.20
0.29
0.23
0.24
N.D.
0.29
0.26
0.26
0.25
0.17
0.04 3.12
0.03
1.73
0.04
4.36
0.03
0.94
0.03
0.14
0.04 3.81
0.04
2.47
0.02
2.62
3.25
6
3.49
7
1.40
-
o
0
F
-
h
-
O
n
.
.
a
o
o
o
m
o
o
m
o
o
7
9
.
2.89
6
9.17
5 4.32
6.49
1.58
3.33
o
o
o
D
I
-
ﬁ
O
OH
I
-
l
\
'
r
H
O
\
D
N
x
‘
T
I
—
I
N
Q
G
O
H
N
O
W
v
—
I
M
N
O
O
m
m
m
m
H
N
ﬁ
'
M
Q
O
O
O
N
L
ﬁ
d
'
I
-
ﬁ
ﬁ
w
m
0O
N
O
O
\
O
\
H
N
W
O
O
\
O
\
L
H
\
‘
T
\
T
H
\
T
M
O
\
\
D
O
O
N
m
C
D
N
K
O
v
—
l
N
r
-
I
l
e
n
x
‘
r
l
-
O
N
C
D
O
H
O
O
O
H
H
H
H
H
H
O
r
—
I
H
H
H
O
O
O
H
O
D
O
O
O
H
H
H
Q
H
H
Q
r
—
l
u
—
I
O
O
O
O
Z
O
O
O
O
O
O
Z
O
O
Z
O
O
O
O
Z
O
O
O
O
O
O
W
N
 
aN.D. - indicates that no determination was made.
SOURCE: EPA-660/3-75-022 "Chlorinated Hydrocarbons in the Lake Ontario Ecosystem (IFYGL), June 1975.
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TABLE 8.14
LEVELS OF ARSENIC AND SELENIUM IN FISH FROM LAKE ONTARIO
 
STATION
NUM
BER
LATITUDE
LONGITUDE SPECIES
NUMBER
OF SAMPLES
ARSENIC ug/ggjweglr
SELENIUM pg/g (wet)
 
AVERAGE*
MAXIMUM
MINIMUM
AVERAGE*
 
l
M
O
N
13
15
 
43°3
7'00
"
43°1
8'30
"
43°5
6'48
"
43°5
2'48
"
43°22'30"
44°04‘00"
 
79°27'00"
78°56'30"
77°48'00"
77°48'00"
77°48'00"
76°34'00"
 
Alewife
Smelt
Smelt
Alewife
Smelt
Alewife
Sculpin
Alewife
Sculpin
Rock Bass
 
r
—
I
H
H
N
N
v
—
l
v
—
(
H
H
H
   
0.04
0.04
0.09
0.05
0.06
0.06
0.065 0.05 0.04
0.07
0.06
0.10
0.09
0.07
   
N
N
L
ﬁ
O
x
‘
T
W
I
-
ﬁ
C
D
x
T
C
D
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
6
* Average value of result of one analysis if only one sample collected.
SOU
RCE
:
"Levels of Arsenic and Selenium in the Great Lakes Region", IWD, Environment Canada Scientific series
#58, 1975.
 
  
TABLE 8.15
PCB RESIDUES IN ROCK BASS
TRENT - 1976
FISH SIZE PCB CONCENTRATIONS :APPb
LOCATION (cm) NUMBER RANGE MEAN t S.D.
Rice Lake, 14.6 i 0.5 10 120 - 340 219 1 69
Serpent Mounds
Rice Lake, 13.6 i 1.6 10 120 — 460 308 i 97
Ottonabee
Ottonabee River, 13.6 t 0.8 10 200 - 1650 798 t 542
Peterborough
Katchawanooka Lake, 13.1 t 0.6 6 N.D. — 100 25 i 38
Lakefield
Stur
geon
Lake
,
14.7
t 1.
1
6
N.D.
— 26
0
135
i 10
2
Lindsay
Bals
am L
ake,
14.2
i 0.
8
8
N.D.
- 3
0
13 i
13
Rosedale
Lak
e S
imc
oe,
13.
3 i
0.8
6
N.D.
-
20
8 t
8
Talbot River
Lak
e S
imc
oe,
12.
9 i
0.3
6
80
- 1
20
93
i
16
Sibbald Point
Lak
e
Cou
chi
chi
ng,
15.
7
1 2
.2
5
10
- 1
00
44
i
35
Orillia
     
SO
UR
CE
:
On
ta
ri
o
Mi
ni
st
ry
of
En
vi
ro
nm
en
t.
 8
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TABLE 8.16
ANAL
YSES
CHLORINATED HYDROCARBON RESIDUES IN SPOTTAIL SHINERS
LAKES ONTARIO, ERIE AND ST. CLAIR — 1975 (NG/G WET WEIGHT)
F===================ﬁr==========fr
NUMBER OF MEAN FISH
LENGTH
(T.L.)
(mm)
Z
FAT
CON
TEN
T
PCB
CON
C.
S.D.
.0.
ZDDT HEPTACHLOR DIELDRIN ENDRIN
EPOXIDE
CONC. CONC.
CONC.
t S.D. t S.D. t S.D. t S.D.
CHLORDANE
CONC.
: S.D.
=H
CHLO
RDAN
E
CON
C.
i S.D.
Glenora
Presqﬁile
Darlington
Frenchman's Bay
Toronto Harbour
Port
Credit
Niagara-on-the-Lake
Port Colborne
Port Rowan
Point
Pelee
Trembla
y Creek
  
64
60
6
4
5
2
77
94
5
6
6
1
6
5
63
65
\
1
'
+
1
Q
+
l
\
‘
l
’
«
H
m
H
M
+
|
\
‘
f
H
\
‘
f
H
O
"
)
+
l
\
‘
f
+
|
M
+
|
L
n
+
|
 
2.9 i 0.3
4.9
t 0.8
6.8
+
I
0.5
7.3
+
|
0.9
2.3
t
0.3
1.2 t 0.3
1.8 t 0.2
3.4 t 1.9
 
111
520
420
200
1980
3845
69
0
8
2
5
9
844
275
+
l
+
0
4
-
!
H
H
+
|
+
l
+
1
2
7
91
116
35
62
2
2247
195
2
9
2
9
403
207
 
41 1 0
N.D.
r
\
+
l
+
1
0
H
r
-
4
N
+
l
9
-
4
N
+
'
77 t 12
2
91 i 29 1
C
a
2F
H
46 t 10
\
‘
f
+
I
M
‘
3
3
+
I
\
D
HN
'
H
221 i 79
3
465 t 51
1
O
z
A
H
DZ
r
—
4
+
I
244 t 52
1
32 t 23
1
QZr
4
H
128 t 65 1
D
ZH
H
92 t 22
N.D.
81 t 54
2
DZr
—
l
+
l
 
 
  
N.D.
 
N.D.
Dete
ctio
n Li
mits
- 10.0 1.0
1.0
,
1.0
1.0
 
 
SO
UR
CE
:
Ontario
Ministr
y of En
vironme
nt.
  
8
3
ORGANOCHLORINE RESIDUES (pg/g wet weight) IN LAKE ONTARIO FISH, 1975 DATA
TABLE
8.17
Saaple Site
No. of
Samples
Total
PCB
PCB
1254
P
C
B
1260 a Chlordane
p.P'
DDD
HC
B
Toxaphene Dieldrin Endrin
Port OntarioI N.Y.
Rock Bass
White Perch
White Perch
Yellow Perch
Ca e Vi
ncent
N.Y.
 
Yellow Perch
Yellow Perch
Brown Bullhead
Rock Bass
   
2.4
4.5
2.9
2.0
 
3.
2
2.0
1.1
1.5
0.7
1.3
 
1.1
1.7
1.3
0.6
 
0.01
0.08
0.06
0.02
0.02
0.
02
0.
02
0.02
 
0.55
0.44
0.20
0.10
0.18
0.10
0.
12
 
0.01
0.08
0.06
<0.0l
0.
02
0.13
0.01
0.
02
 
0.03
0.12
0.07
0.
02
0.02
0.
02
 
0.078
0.041
0.020
 
<0
.2
0.4
<0
.2
<0.2
<0
.2
<0.2
<0.2
 
0.01
0.13
0.02
0.03
0.03
0.02
 
0.02
0.02
0.03
0.02
<0.01
SOURCE:
0.3. Environmental Protection Agcnc .
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the embryo. Fox (1976) quantified an actual decrease in mean egg incubation
temperature. Hormonal and genetic changes in breeding adults are implicated
as probable causes of the behavioural abnormalities and low egg viability
respectively.
Other species of fish—eating birds are also seriously affected. The
Double-crested Cormorant population has declined by 90—95% in Lake Ontario and
up to 50% in Georgian Bay in eight years. This species suffers from the well—
documented thin—eggshell problem (Postupalsky, 1976). Only one small colony
of these birds can now be found on Lake Ontario. The Black-crowned Night
Heron shows consistently poor reproductive success on Lake Ontario and also
lays eggs that readily crack and dent (Price, 1976). The large Common Tern
colony at Presqu'ile has now diminished to several pairs.
A recent report by Gilbertson gt al (1976) discusses the increased inci-
dence of chick deformities (crossed bills, skeletal anomalies, opthalmic
lesions) in several fish-eating bird species (gulls, terns and herons) in the
lower Great Lakes. Controlled laboratory studies of birds fed PCB, DDT and
DDE have shown these compounds are causally related to embryonic mortality and
deformity.
Mirex, the third—largest contaminant in gull eggs in Lake Ontario, is a
carcinogen recognized by the U.S. National Cancer Institute. Polynuclear
aromatic hydrocarbons and PCB metabolites, all of which have been identified
in gull lipid extracts, have also proven to be carcinogenic in mammals, including
primates.
References
Fox,. 1976. Are Lake Ontario Herring Gulls good parents? Proc. Fish—eating
Birds of the Great Lakes and Environmental Contaminants (PFBGLEC).
Canadian Wildlife Service, Ottawa, Canada, 2-3 December.
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and metabolism of organochlorine residues in Lake Ontario Herring
Gulls. PFBGLEC.
Postupalsky, S. 1976. Toxic chemicals and cormorant populations in the Great
Lakes. PFBGLEC
Price, 1. M. 1976. Reproductive success of a colony of Black-crowned Night
Herons on Pigeon Island, Lake Ontario. PFBGLEC.
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TABLE
9.1
ORGANOCHL
ORINE AND
MERCURY R
ESIDUE LE
VELS
b
IN HERRIN
G GULL E
GGs IN TH
E GREAT
LAKES
1974 AND 1975
a
 
Lake Ontario
Lake
Erie
Lake
Huro
n
Lak
e S
upe
rio
r
Lake
Michi
gan
NUM
BER
DD
E DDD DDT
DIELDRIN
HEPTACHLOR
EPOXIDE
MIREX
HEXACHLORO-
BENZENE
PCB
H8
3
9
4
2
40
39
10
  
22.6
(8.8-35.1)
7.04
(3.8—14.3)
13
.8
(5.4—41.9)
18.6
(8.6—47.1)
31
.8
(15.8—145)
0.09
0.08
0.15
 
(trace
—0.83)
(trace
-0.24)
0.10
(trace—0.38)
(trace-0.4)
trace
(trace
-0.07)
 
0.09
(0.02-1.04)
0.
04
(0.01—0.15)
0.08
(0.01—0.32)
0.12
(0.02-0.58)
0.13
(0.07—0.39)
 
0.37
(0.08-1.08)
0.30
(0.10—0.69)
0.41
(0.13—0.87)
0.39
(0.13—1.35)
0.
48
(0.3-
0.92)
 
0.12
(0.01-0.36)
0.
14
(0.04
—0.28
)
0.12
(0.04—0.26)
0.
14
(0.07
—0.38
)
0.16
(0.11—0.60)
 
5.
06
(1.95-18.6)
0.31
(0.14—2.19)
0.56
(0.06-6.92)
0.66
(0.2—5.17)
tra
ce
(tr
ace
—2.
47)
 
0.19
(0.01-0.72)
0.11
(0.06-0.31)
0.14
(0.05-0.42)
0.11
(0.02—0.33)
0.04
(0.02—0.14)
 
14
2
(73.8—261)
65.8
(41.2-110)
51.5
(15.4-118)
60
(33.4
—148)
91
.3
(55.1—395)
 
0.51
(0.29—1.47)
0.
22
(0.11-0.35)
0.23
(0.11
—0.50
)
0.39
(0.16—0.63)
N.D.
3 Median (range) in
parts per million, we
t weight.
b
Eggs collected from
two colonies in each
lake in both 1974 an
d 1975 except from L
ake
c Polychlotinated bi
phenyl values based
on a 1:1 mixture of
Aroc lor 1260:1254.
N.D. Not Determined.
Michiga
n where
the
y
wer
e
fro
m
a sing
le co
lony
in 19
75.
  
TABLE 9.2
ORG
ANO
CHL
ORI
NE
RES
IDU
ES
(IN
PPM
)
IN
HER
RIN
G G
ULL
EGG
S
FROM LAKE ONTARIO
  
Mean and Standard Deviation
YEAR NUMBER MIREX PHOTOMIREX PHOTOMIREX/ DDE PCBc
MIREX
1972a 10 7.213.5 3.8:2.0 0.51:0.07 34.0:21.5 204150
1974b 9 6.6:2.8 3.7tl.7 0.56:0.09 23.315.5 126:36
1975b 10 5.5:2.9 2.9il.6 0.51:0.09 22.0:5.6 82:16
    
 
 
 
PPM: ug residue/gram fresh weight egg.
a Eggs from Scotch Bonnet Island, near Kingston, Ontario.
b Eggs from Muggs Island, Toronto Harbour.
C Calculated as Aroclor 1260 according to the method of Reynolds and Cooper (1975)
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/
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TABLE 9.4
ORGANOCHLORINE RESIDUES IN LAKE ONTARIO BIOTAa
(PPM WET WEIGHT)
     
ALEWIFEb COHO SALMONc HERRING GULLd
RESIDUE AND SMELT MUSCLE LIVER EGG
PCBe 1.11 5.77 2.31 133
DDE 0.19 0.97 0.41 17.4
DDD 0.047 0.11 0.075 0.16
Mirex f 0.046 0.23 0.10 4.40
Photomirex 0.034 0.19 0.042 2.04
HCB 0.012 0.097 0.065 0.52
B—HCH 0.002 0.012 0.010 0.078
Y—chlordane 0.010 0.016 0.015 N.D
a—chlordane 0.023 0.034 0.025 0.12
Oxychlordane 0.010 0.016 0.013 0.197
Heptachlor epoxide 0.003 0.015 0.007 0.122
Dieldrin 0.029 0.087 0.060 0.32
Z Lipid 2.34 8.17 6.16 6.33
a All values are arithmetic means Where several analyses are combined.
b Gut contents of coho salmon, n=50, pooled sample, mean weight 13.6 g.
C Individual analysis, n=28, mean weight 2393 g; relative std. dev. of mean
residue levels: 0.46i5 for muscle, 0.46:14 for liver.
d Analysis of 6 pooled samples, 9—10 eggs each, from 4 colonies at the eastern
end of the lake (W. Brothers 181., Pigeon Isl., Snake Isl, and Presquile
peninsula); relative std. dev. of mean residue levels: 0.18:0.04.
e Calculated as 1:1 Aroclors 1254:1260. This number represents the environmen-
tally stable hexa— and heptachlorobiphenyls, and does not imply all PCBs in
these mixtures are present.
f
8—monohydromirex. The value for coho muscle is probably too high due to
interferences in the chromatographic analysis.
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OD
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)
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)
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0.
02
    
a . . . . .
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